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(57) Abstract 

Two novel trypsin family serine proteases "Tespec PRO-1” and "Tespcc PRO-2” which are expressed specifically in mature mouse 
testis and another novel trypsin family serine protease ”Tespec PRO-3" originating in mouse are isolated. Further, two novel trypsin family 
serine proteases "Tespec PRO-2" and '"Tespcc PRO-3" originating in humans are isolated. These proteins seemingly participate in the 
differentiation and maturation of sperm or sperm function (fertilization) and, therefore, are useful in developing novel remedies and 
diagnostics for sterility or in developing novel contraceptive chrugs. 
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6. (5) £Ef&©DNAtfffiA£ftfc y <**--"' 

7 . ( 5 ) (ClBm© DNA 

8. (7) CB*®**^******^ 

e^ss-a-t? (D ~ O) ffluTHipcsam 

(D& 

9. (1) £fcli (2) £§3M©*>'^K®S«£A^ 

TfeoTs 
(a) yj^*7 St 

xr 

"a •£?#*£> 



PCT/JP99/0611 1 


WO 00/26352 


- 6 - 


l o. 


(9) sfcB (2) 




(!)££:& (2) 


1 1 . 

'J--> 

(a) u o) 



o Tn 




XXf 

(c) LfctJl'n^.ttt&l-'Tx v&.~7'&~ r } 


1 2. 


(11) < D ^ {± (2) l:lsa ^ CD 

13. (1) £fct± ( 2 ) izm Vt<D# 9 ’%£■&&'? 

14. (13) CgB«©ia#i:x (1) (2) 1-83 

*i£> 

*#£ tfcft X 6 £ ^ ^ ^ ^ * w ^ ^ Z>15^ 

15 . ia?ij#^:ix 3 N 5, 

& DNA X»J *WXU '>&< £: & 1 5 Jfig©^**?'*** * * v 

^-^•h\ ^SIftt5iO’Cfe5. 

*««!*. mm K l j7-»77;']-fr,7'D?7-^»t5. *** 

CD^ r Tespec PRO-lj ^ 

'• 2 t-x rxespec PR0-2j £$}%£ h $ 


> 


: 4iDcfct>'6(3 N ££ rxespec PR0-3J 

bb*i * * •• 

8fecfct>*l Ofc*U**L&©*>'<***= I “ ,?r * cDNA©E*E*l&**‘'* 
ma^J#-^ : 1 x 3 x 5 x 7 *5 £ U 9 £^1"° 



J 


PCT/JP99/061 1 1 


WO 00/26352 

W^Ki-'a r Tespec PRO-lj TklF r Tespec PR0-2j ^ 

{%M&\ 5 6 ) e Z. tl^CD? 

X. ?> ^T/S o 

;fcfg90GD# W ^ & v?7 ;* r Tespec PRO-lj £W^!Kn 

rTespec PRO-2 j t h r Tespec PRO-2 j r Tespec 

PRO-3 j ifcfciit: h r Tespec PRO-3 j *? 

d^T* f^^(zl5l^j hfciu r Tespec PRO-1 j * 

>/^f N rTespec PRO-2 j ^>/^I> t h rTespec PR0-2j * W*? 

yi> 7 rxespec PRO-3 j PlssVr'S.s Sfclifc h r Tespec PRO-3 j 
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j?^ri — b T & DNA — A A 5 — SkT %> cfc. o bT >— tl'tt & % 

£agxu mi' e$e&£-a:ft««fc<s 

T$SBiJ©T W^Ht©!^ b £ bT&s 

W 0!I;li£> K t btiis FLAG (Hopp, T. P. et al. , BioTechnology (1988) 

6, 1204-1210)s 6 fll© His (t^T^>) Siiljfefr £> & & 6xHis> lOxHiSs 4 > 

, 4 

7;poi>if^^(HA). tb c-myc ©Brit. VSV-GP ©B?K\ pl8HIV ©Brtt\T7-tags 
HSV-tags E-tags SV40T taJIK© Bibbs lcktags a -tubulin ©Brin's B-tags Protein 

C ©Britos b* s {£JH£*t3o 

$lx.{£ GST (X;i/£TT> • S • 31^—- b’)s HA ("f 

^)s MBP 

*W^fO rt5Rg^tlTV>^>CItLe,?:=i- PtS DNA £!&•££ 

Ifcs ^H^dtoTtis 7U v-is a >&Wi 

(Sarnbrook, J et al. , Molecular Cloning 2nd ed. 9. 47-9. 58, Cold Spring Harbor 
Lab. press, 1989) ±§B*3PJi©* DNA (£81# 

^ : is 3s 5s 7 (CIBiS© DNA) £fcfci:^©-SB£$^ dtitfSPI 

t£©®l>DNA£#glbTs 

(C(is x b u b&lfe#TT±ia*^©* dna £ 

f z &^0 )— XU XT2> DNA #3 — b Is _tI3#^BJ3©>^ 
^#i§£bJtc[5]3f 'W XU V 'i XT £ DNA ?> 

#gtT&Jl-a> 0>Jxt£s tbs 7Ws ^‘>bs ^'>s 

it;i/s yftez&mf aci r^b'j>^x> b*^j 
T42°Cs 2xSSCs 0.1% SDSj lEt'feD> $?£ b < it r 50°Cs 2xSSCs 0.1% SDSj 
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i£x £ & ££?£ L < i£ 80%J2JLt<Dffl|^t£x £ £> (C$f £ L < & 95 %W±®*§IrH 4£ 
^‘t'o ^ fclix (Wilbur, W. J. and Lipman, D. 

J. Proc. Natl. Acad. Sci. USA (19,83) 80, 726-730) U XA£ 

Ufc* s x.y: cfc^/^o 

£ fcV^o : 2, 4. 6, 8 £fcfcfc 1 0 IZimOT =-. 

;£fgBj§©*> 

!St fci ti £ o 

*38W©* w^Hfcfcx 5^$©£>/^1fhLTx 
LTia^^lx.^ Wt^Rttx 

(m iliil) *» 

£>£> ©£}{&& Lx Ltz^7 4 —r -Y — ^ D'v' 

« 

DNA ^il$iJ|PI^, 0'Jx.l£:n>M>+f-x 7 dM- CD®I®©* hTfgJIW 
J&Lx &> sV7 ■&&?■£ ft'egZ o 

*— >■**•— % *38811©* W^SS^u — Kts DNAx ^©3*{B!lT«it^ 
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o ^JxkfT'P^E— £ — /3uy;\yv— t Ittl b h+M h^tfp 
buSB^d^E— ^ — (human cytomegalovirus immediate 

early promoter/enhancer) Cl bifi'V cf %><> 

doffed* b L 

Ts d?U;fr— 

40 (SV40) ^©^-r;i/^7’D ; e— '>s>7 
T^*-la (HEFla) ©Di?LMBB&*&©rp^— 9— /*- >tt— 

» 

8*J;ti£s SV40 7 *d^— * — Mulligan 

(Nature (1979) 277, 108), ££, HEFlorrn^E— * — &&m? 

StUfa, Mizushima (^©TjiS (Nucleic Acids Res. (1990) 18, 5322) ict£x.ld! 

LTii, SV40, ** Vd-— ^ tV 

p— ( bpv) ^£3* 

l&T'j®(5^Pb-H&t&'!@<D£g>, TXJ7 

U3'> K F7>X7i7- -fe* (APH) 5=*^ (TK) * 

V d^;b If (Ecogpt) jifcd 1 , 

(dhfr) :ti s t*#5o 

*Jl§®£(£ffl-f £ig-S\ U^7*^ K#isfc<Z> 

T-%Zo — lacZ 70^-^- araB rP^t— ^ — £ 

lacZ 7Dt - $ — 3tl'£\ Ward t>(DH& (Nature 

(1098) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427), araB r P^-* — £<£ 

Better £©;£*£ (Science (1988) 240, 1041-1043) 

* yn>7 h LTtt, U 7°^ XA 

pelB '>^;Ha?'J (Lei, S. P. et al J. Bacteriol. (1987) 169, 
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4379) ' 

&— T’lioT cfc^o 
9$ — £:LTJi> #!lx.ii. j — r pAdexLcwj J pl/ h d ^ -Y JV 

r p ziPneoj & £> *iS 0 N #y 

X-fcfpEF. pCDM8. # — . $1 X. fcf pBacPAK8. 

3^/7^— x #ijx.fc£ pMHl. pMH2. ib&'W;i/;*£3fe©l&^**—. 0!]x.fc£pHSV. 
pMV. pAdexLcw. b h d ^ )l/ & *? — 0 ^'Jx.(d: pZIpneo N 

t 

ffi X. It pNVll.SP-QOl. ^ ^ . ffi X. It pPL608. 

pKTH50. . ffiz.lt pQE. pGEAPP. pGEMEAPP. pMALp2. 

pEEP4 &mt ZtlZo 

*$fiRSfc::fcvvt. #>^t7n<DWl&(Dtzisblz, ffit 

T'lSo & >/*&MMjjiii<Dfzisb(DjM£.%ilt^ in vitro jocfctF in vivo 
&So in vitro l/Tfci:. 

is., 

So I&tfiftthLTfci:. «i?L!IS*. 0!|*fcfCHO (J. Exp. Med. (1995) 108, 945). 
COS. ^ x . d t . BHK (baby hamster kidney). HeLa. Vero. fflx. 

ltT7')tjy*J3^)l9mMm (Valle, et al.. Nature (1981) 291, 358-340). 
fcS^fcfcM&IBUIS. ffiz.lt sf9. sf21. Tn5 £ ftt 1 ' S o CHO**: LT&. 

DHFR ;&(£-?<£: >*£ lit Lfc CHO |fflJ3§T!$> S dhfr-CH0(Proc. Natl. Acad. Sci. USA 
(1980) 77, 4216-4220) P> CHO K-l (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) 

t S Cl t #T* £ S o 

fflLffliftJlMt. UT(i. (Nicotiana tabacim) E&5fc©$HJj3ft s 

£n£>*iT&D. c:n$*;u^ig^-rtiid:ck^o g#e. ffiz.lt 

tt "J ti D ^ -fe ;x ( Saccharomyces ) Ji . F!J x. it y * n 5. -b X • -fe 1/ tf S' j: 
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(Saccharomyces cerevisiae). (Aspergillus) 

1, • —iS— (Aspergillus niger) tiTl'&o 

AJUB (E. coli). 

DNA iz &*)Bn&WkL, fcm.UWkiSii tzMm* in 
vitro Xt%mTZZ.£lz&y)# £>*i3 0 mmt, £&©;£?££ l ' 

Sfe®T*fe^Jx^ igiii&iiLT: DMEM. MEM. RPMI1640. IMDM 

^©pg. (fcs) m<DitiLm*m*<%m?z>z.t& 

» 

f^u cfcl^o i£^!$© pH tt#j 6~~8 -£&£©#$?£ U^o 

30~40°CT^ 15-200 BSHamv .ifcStcjS CT*gife©£l&. 

^1$ $ ifto x.5o 

in vivo ©gt£^hUTt±x 

£ dna $ iAU Uj^xfcfc 

;|g$j<©{fcrtT*^ miRT^o fc$&Wlz&tf 2> r 7eT^J 

£ ft <3 © I&^x 1®% £ Qlz T & o 

'*®?Lm®Mfck mEkzmi'zm£M&&Zo mfimm^t 

utli. t 'y^x ^ 3 (Vicki 

Glaser, SPECTRUM Biotechnology Applications, 1993) 0 £fcx Hi ?L^iiJ $9 
51^-x — *j/^fi&^a%fflt'Sii:* s 'C#So0!lx.y!x B#)£:T3DNA 

^©^^^JfAbTife^ji^hUTIS^f 3o ^DNA^A^ftfcSfe^ii 
te^£^t?DNA^M-£^^©JEE^M±AU C©E$:iS©-\ 7d f : ^^A1‘^o K&S 
!§L h 7 >A>>x^y ^^Xi£ : £©^ : l^* s Ii£t‘ ; &?Li+* i 
>^SI£f#£o = v W^K&^tr 

(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702)o 
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■as DNA ZCDiiJ 

n©f£?{£il DFJrJI©^ 1C £ f# <5 (Susumu, M. et al.. Nature (1985) 315, 
592-594) o 

^Jx.«pM0N 530 £lipAU d 
7 7 *>x>^ ( Agrobacterium 
tumefaciens) :0A^r'j7B^ Mz.1% 

j 

rnf 7t • ^/n’^jA (Nicotiana tabacum) br/fll 

© V ^ "7* F £; ?# £ (Julian, K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
131-138) o 

yrttrEtii, «niisrt*k 

&nco* n 

01 A HU ^D?h^77^-*7A, 7* 

J®#fx -i§^tti8s m&tom, ftmrtrn. sds-* u/^y/b 

T A K^/bil^bkiik MUtn IHifr'nfo 

*nt£* w^r£#ml 

^DYh^7 7^f-J;ltlt ^iii‘77>fi:r^-^DYh^7 7^- 4 

^>^^7^77^- $&7.kt£^P7 h^77-f- x 

7^77^-, P v h ^-7 7 -f — £ ti-5 (Strategies for 

Protein Purification and Characterization: A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 Cl 
ti f>©7 D7 1^77-f — (du D’T’ b 7*^ 7 -y — N ft x. if HPLC, FPLC^© 

M^Px” h7'77^f- Sfflir'TfT-5 £*:#■£*# So 2fc$SWi±x d*i£>©ffil7j 

SKtlBSJS^nfc^ So 
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Z. t tick tK 

$r— .g N rnf-f ^;i/3i/^- : lz\ 7Df^f y*±— fe\ ?>=*'> 

w^K©gB#^7*?- ^ 


b? &o CCD^-dx ^t*^- Kttx 'i>& < k.& 1 27^ 7 88Et±©88£.£W bx 
$f ^ b < iix 2 07^ 

^K&x itfE^X^^^Sx K-n^'^x fc£V'tt*$ 8 W©* 

!H£)ita&^7'^-* r — ^ fe*XTOt-£X£t3cfc^Tm3iT£XhtfT'^£o ^7*^- 

h*^&i:b-Ciix fc'fcx.K@40^J*au 

b'&x ft* 7 b 

TttRtS-ktft^So *W^R©#ttix MUttx al«©^>^^»©*lia 

J; < x ■fe©X(±& 

Oo ^IJX«x ^D?h^77^ — il^ Ky. ~?-i )\>^ — X B&^iSiJiix Im-I^Tx ?lr&S:fcfc 

ISx SJKJAtHx .^®x ^feJgttRx SDS-^^^'J^U*^!^ ^ 

a«fx fmes^s5ai:3a4Rx 

mWktZZ. Ltf1:%2>o 

^□7 1'^7 7-f — t bT (ix fi? l Jx.{i'7'7 ^ — 7 1 7 — 9 07 l' 9 7 7 -f — x "f 

^•>^^D7’K77'f- 2itl7fct3: ^D7 b 7 "7 7 •< x ^7b^31x J^bS^D 
jx }f~; 7 ^ — x |f ^dv ^ 77 -f — (Strategies for 

Protein Purification and Characterization: A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996)o X 

tix // P7 i^‘7 7 'f x ^!1 X. HPLC. FPLC ^f<D 
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O'? b ~p 7 -i — O Cl bt^ c* £o CItl£)©;filM# 

&&S # >;V7 &&&%%&%£■&* 

ztlz&bs &m£&m%to7L1z*)®ft$i£'*''7*- **&£*%?• £b-e%Zo 

9 >rt 9 fetifc&&£\sX&s h V 7 '>>s h IJ '>;i/x> b*^ 7 *^ 

$r— t? N 7DH>+t-fe\ 7Dr^>^t-k\ y;i/H'> 


y— tftffflVN^nSo 

tfc. ##gBJli±. ±ga*£BJ3®*W^K£=i— Ff £ DNA £&grT So 

t 

BJ3©DNAJi. in vivo, in vitro T'*^©* 7 W^M£iU£t'3©<fr& £f' 

i>?iJx.li. f^fd: t ci t&'C^Zo 

Stitts 

ex vivo STfeot fe. in vivo StrSiot & Jcl^o &do. ^^B^O 

s<.ty $ — (cJi:. ci © Jc "5 {cM‘E-?tn^{ciffl V'' ?> tt -2> ^ ^ ^ &^T;£ tt-5 0 

WS^If &C3 — Kf A DNA cDNA ti. ^H#(c:jR|Jffl©/ W 

-?\) *'>f H?— '>3 A 7 >f 77 y cDNA 

U— U — — >ytTl#-5CI 

mbtitz DNA Xtt DNA ®tM*£ 7d-: 7 i: UT. ^W^7^7 U— ^ 
cDNA- 7 'f 7 s ? U — y— — >y-?%>zbiz£. t>. IffitSX 

ttH** £ A7^77 y — £fctt cDNA^-f 7^ 'J 

— Ji. $JxJd: Sambrook, J. et al., Molecular Cloning. Cold Spring Harbor 
Laboratory Press (1989)t3iBfJ6©^iv£c{ci J; \) bX. t) del'' L. rt?fl5© DNA ~? 

4 zr? y — /feffli'Tfc jh'o 

ttzs ^^tifecDNA^^SE^j^^^-r^diitCcfcD. vtzmtsi 

#^B8©£ W'^M©/’ ^ y Igifi^J £l#& ^ ^A S T' c*&° 

0y*t£&©«fc o(3i*n{±*i^o if, *&$©* w^K£$B3a 
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mRNA£ijigrf mRNA©#8IH:&»IO^Sx 
>77 — i? >ilgjlj|yi£(Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294- 
5299) „ AGPC (Chomczynski, P. and Sacchi, N., Anal. Biochem. (1987) 162, 
156-159) '0±Wk m&NA Purification Kit (Pharmacia)^£(£ 

mLX± RNA *>£> mRNA ^mWl-TZo Stzs QuickPrep mRNA Purification Kit 
(Pharmacia) -5 Z L1Z& t) mRNA ^ilClfciilStT-S ^ b&XtZZio 

mRNA cDNA 4^fiEt5o cDNA (D'&mt, AMV 

Reverse Transcriptase First-strand cDNA Synthesis Kit(^fb^XH) 

* 

O X'ifo titz'Xu — 5’ -Ampli 

FINDER RACE Kit(Clontech S^) £ U 7 ^ — -if polymerase chain 

reaction ; P CR)£ffll , ‘£:5’-RACEi£(Frohinan, M. A. etal., Proc. Natl. Acad. 
Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al.. Nucleic Acids Res. 
(1989) 17, 2919-2932) cDNA ©£•*£:& d £&X % £o 

mt>titz?cRmy!)-frz>B&}£-r& dna^tm-simu ^> 7 * 7 — dna tm *g-r*o 
ztij: *mm^mxLx^n--*mw. 

LXPJrgcDmt&z.^Pt' — ZmmTZoB&JtTZ DNA 

DflJx.iis ># — 5.^ — '>3 >*£££ DBfclgT tili 

*fgBJl© DNA (is KX£fflMJ^£#HLTs i. 

t>^^^©l^V'SS?y£s£It'f (Grantham, R. et al., Nucelic 

Acids Research (1981) 9, r43-r74) 0 tts !£■%$$<£) DNA £rfcR6©3r "J 
<Dl5mz&r>x?lL&-?h^bi$xm> 0 0'JA(i\ 

K^iSMa&DNA b©*fAs 'J >*— ©tti Ps »F> 

(ATG) b*> (TAA, TGAX(iTAG) ©If G> *t£o 

*$80Jj© DNA : 1 6DJ£2£SB?!l£i3l'T 48&©J£ 

aAfr£> 1010{4©JI^C b'bteZ DNAs : 3 69 Hl 
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©itgAfr*) 1025 {ft©8l£‘C DNAs ffifll#?- : 5 ©itSIE^JtC&l'T 73 

{4©iM3£ A 867 (il©J&S A h & & DNAs : 7 ®^SiH2?Uti3V'”C 

38 $©Jfi£ A <o 1000 1£©J&S A £> & 3 DNAs : 9 

T 41 frOWH A £> £> 1O96{5;0^SC DNA £'£L , aTSo 

ia^J#-t : K 3 S 5s 7 9 ©uTft* s £lS^© 

iMSiB?!J ?> & & DNA £:X h U >i^x> h&^t : T'£:>'W XU X -f X'fS DNAT 

&*K £0**6$©* 

^tfo 

r% h U >i/x> tits IS^s r 42°Cs 2xSSCs 0.1% SDSj II^T'S) 

Ds £?£L <ii r 50°Cs 2xSSCs 0.1% SDSj HgTCfc ^ <lt r 65°Cs 

2xSSCs 0.1% SDSj ggHffcSo cft&o&ttfcfcvvts fiJ&£±l:f5§£^V'fi 
[H H4&WTS DNA 

±SE©^W X U X-r S DNA tts DNA (0J2.« cDNA XiiX 

j A DNA) DNA ©ti-as 

3_ ]s*-f ^ DNA LTIis f^JX^s fc K v^^s 

»i/'>s it;i/s ^iteW-£ 

cDNAfc'W XU ^ XTS mRNA tftfcJUi* 

(0j*.«*t&) cDNA ^ffiV'T*^© DNA £#&£f 3 - fc* s T* § 

So £fcs FI'S DNAli cDNA DNA ©-ffes £fi£ 

DNATrfeoT&i^o 

^fes *$£#!©* ij— - >X7j&£ti$;t‘£° 

W^XM© r 2£!fij £:(is ^^P^©^ 7 o"fS Cl ^ 

£l & S y fb'a1^I £l L/X tis % 9 fttSilllScFit&l'o {?!Jxi^s h ! J 7y ^ 
(trypsin) ■&%-- &h'J7y> (chyiotrypsin) (is X ^X 

f- KIpa^xT.x^^^^^OirT S z 0^tiTl>S 
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(Farmer, D.A. , et al., J Biol Chem. (1975) 250 , 7366-7371; del Castillo, 
L.M. , et al., Biochim Biophys Acta. (1971) 235, 358-69) 0 t, 

mmt£ (^ 73 - 

'J— — >7J5fel±. (a)##gB \%(D$ > ^ 

iSctlF (c) *^CD^W^f©7Dr7 - +>% 

* 

'SVo&miR-tzz.m, z^tso 

7& U — —>7lz$.m£ti&&tikM.Ub LTiis #3gB !8©# w^M©SM£ 

0jjtfcf N «ldim$u wm 
isfflA&m* mfc^j7^v—oDmmm%i. iisguiifflii^w^Ss 

^ 7 ^ F\ ^77- KCDJSS^U < ft'^7?- l> £7&fb-£#K 

e> n 3 o 

W^HlcSg-gat" Z}&W<D7? 1 ; — - ^ ^ ^ 5 1 > "C # 

^b (ta«f, #a?) &aij£-rso 

KflsUfctK £JSim©Sfi*4©g! 

“fb^UV 7'<*7 h;b (R. J. Beynon and J. S. Bond, Proteolytic enzymes (1989) 
IRL press 25-55 )-^\ HPLC (Maier M, et al. (1988) FEBS Lett. 232, 395-398, 
Gau W, et al. Adv Exp Med Biol. (1983) 156, 483-494) 7u z r7— 

■efSttfc Mfe? 

tfcx ^ 73 - k c&im&ttx mmm zm&unt-rzm^ &7$;ma 

7*Y (RXjrmmi&s 

m&fc) £*£0J3©* W^Hi:«-£U -< h&8^a#4©S£fb£fl!J 

^t5o 0iJ;L&\ l/5fci*£gbtet£‘fb£‘#l (MEC; KawabataS, 
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et al. (1988) Eur. J. Biochem. 172, 17-25, AMC; Morita T, et al. (1977) J 
Biochem (Tokyo). 82, 1495-1498, AFC; Garrett JR, et al. (1985) Histochem. 

J. 17,805-817, fth*) 

& (R. J. Beynonand J. S. Bond, Proteolytic enzymes (1989) IRL press 25-55, 
Gossrau R, et al. (1984) Adv Exp Med Biol. 167, 191-207, Yu JX, et al. (1994) 

J Biol Chem. 269, 18843-18848) 0 

i 

' 7>^A7 Fr^f X7"i/^r 7^7'j- 

v-n^XTs 

h *;i/-7v hZ? y-=>^*Rjf6tf*5(Wrighton NC; 

Farrell FX; Chang R; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; 
Barrett RW; Jolliffe LK; Dower WJ. , Small peptides as potent mimetics of the 
protein hormone erythropoietin. Science (UNITED STATES) Jul 26 1996, 273 
p458-64sVerdine GL. , The combinatorial chemistry of nature. Nature (ENGLAND) 
Nov 7 1996, 384 pll-^ Hogan JC Jr. , Directed combinatorial chemistry. Nature 
(ENGLAND) Nov 7 1996, 384 pl7-9)o 

"f Z> Jz ^ HUt "t" ■5> o 

5X1, isiw (c) U 
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7.2 'J— LT&x^&cd^ 

h'T*&-r>T& <fcl^o 

£NcfrMfct& < x 0iJx.yu *igH± 

m, ') —(D^mmyn, b\ Fcommi&g l < &i§^ 

-nVvs ^ffliiawittir-fis sb&ri&HE 

tam$u tf&i-rztizo 

t 

*f£W(Dt'>^P'M(Dmmftl<DXp ')—-y-!7l±, Mz-&, ±ga*ifiR r R. j. 
Beynon and J. S. Bond, Proteolytic enzymes (1989) IRL press 25-55; Maier M, 
et al. (1988) FEBS Lett. 232, 395-398; Gau W, et al. Adv Exp Med Biol. (1983) 
156, 483-494); Kawabata S, et al. (1988) Eur. J. Biochem. 172, 17-25, ; Morita 
T, et al. (1977) J Biochem (Tokyo). 82, 1495-1498; Garrett JR, etal. (1985) 
Histochem. J. 17,805-817; Gossrau R, et al. (1984) Adv Exp Med Biol. 167, 
191-207, Yu JX, et al. (1994) J Biol Chem. 269, 18843-18848j fcSB 
mmLTftteo — Kfb^Bibu-*© 

utit ©— z u 

— -y?lz&tt2>®.mk'&y!}blsTffl^Z>Z.b ; baimT‘$>2> (OkamotoS, etal. 
(1993) Methods Enzymol. 222, 328-340 ) 0 
±iBUfc«J:-5t: s *mW(D# ?<d m?(DfH b • 

(^M) {3ib#ltu-5c 

o#ai^tia±iaRa^jH:s *%.wcd? 

Bl*fc£x fc&WcDfry^tne) RBgaUSflH' 
T\ -i > t* :h d jst%nffl$fr (Y. Toyoda et al., 1971, Jpn. J. Anim. Reprod. 16: 
147-151; Y. Kuribayashi et al., 1996, Fertil. Steril. 66: 1012-1017) 
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£ Pill b -5 S^8£W©£ 

Hf©PIS8iJ£fcb f^Jxfcfx bT©*Uffl##;i£;ftSo 

*%W(D* ?o--> bxm*> t h ^©m? Li&tix 

#ij X 1^ ^ ^ "J bx y hs -9 h Us ^^x -Y ^x t'^i/x 

^“^x *^^x i^/l/x ^>hths Itffflt 5^x Sffl 

0ijx.iix ^tJE&-CT*ll*^lfitfc^Jx iiX*) l/^PJx xy^'>;i/fflx 
uj]7°-\z)\/fflb itln^ts fcsi'ttzkfc b < t^bfl 

i 

S®h©2Mt£i£?&x Xtt»®^J©a^SiJ©B-t?^PWtffiffl-e^^o 

«*$&$© * > ^ M b^-^rsts $ *rr s c £ ti s Jiffcx 


•pfcftjs W3&M. ^t^;i/x BSJB&lx £m *g-&8U £: fc t 


z|g#>£>;h.;fc 


- fcfc«fc ^TKjt-fS d 

o (if S^)©tS»So 

^Jx *r-fe;v^J{3vgin-rsiibA s T'#s^Mi:b'r(ix mi^-fc^^x 
13 — yx*? — ^s h^±f>h^/Ax lfTn A©<£o &§ bh^^^ d 

— ^©i.-5*JR^3Wx =i— >** — f-x -tf7f->x r;i/ ¥>&©<£ 3 &II£ft:3!lx 
7r7 9 >i7^'>9AO cfco ^jSrf^Jx ^3^x 

&#n£#Jx ^7^—5. > hs u— 

flgftl r-fe ;i/Tfe lix ±IB©^^4i3 $ £ fcttli® «t -5 tel&R 

*ift£a^-rs ztftx%z> o ?i^©fe^©Mia^{iviMfflM^7j<©ct -5 & 

^h^;i/4>©rSt4tiMx Surtax I?i©io^^litlItiift ^ 
£^S£&©M#©S^J^ifc£^T^TS;ibtfT“§So 
iillffl CD>K^rt £: b X iix fiW x. {££g&£2kx 7* K «i7 * ©ffe©*S®J^£ ^ 
tf^F3i?£x ^'Jx.{i'D-v;hti' h— ;hx D -TW— *x D-^ >x 1 — ;i/x h 9 

e/A^tf^tix 0iJx.«T;m-;K £#fl£ttx*y'--;k 
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^Jx.f£7’D n— ;k ' 0x.?-ls >?V o — ;k 

•; v;u^— h 80(TMK HC0-50 LX ii^o 

mmmmt v 

;K 3;fcs 0iJAfc£ 'J 

$u wm± v ') o mmitnL mmru 

*'<>, mz.&'OiSJi7)Un— ;w 7x;-/w SHbMigiJhiE-^L 

Tibcfc^o 

U-->^^icJ;l3f#?>n5ib^©^«{±x ^(CctDH 

t 

t&n&Z-S-CDm'&s -J&lftfclEfcA (#tt60kghLT) d&lMTfcJu 1 
0&fc *3^0.1 *>£> lOOmg, !&$LX<&m 1.0 frb 50mg, «fc *3 *?£ L < fcifcj 1.0 
>&>£> 20mg t'feSo 

#jgp 0 &fcS#'rsJ 8 -&fcJu 1 ®©&^gy:*£#*fgu *r&KK%x ^t*u 

60kg £ XX) 

iCifc^Tfc^ 1 0&7c !3^ 0.01 *>£> 30ing N $? £ b < ttJfa 0. 1 fr £ 20mg, <fc»3$? 
I; U < fctiS$ 0. 1 *»e» 10mg@J^^^MaM{3j: DtS#-r^©^$?gP^T*fe^offe© 
»©Jll§r&s i$St 60kg t) t&^Lfcg£&#7r£;ih* s T#So 

triifcfcis *mRn$>;^n<Dfe)ti^mmte£:\Z*mXo2>o £tz, ±MXtz in 
vitro ^ d-A 

^D — A;Ha&£: UTff&C: ttfX^Zo 

tLT^iLT, Ztl%'M1%(D&1&j5m{ZXtct^Xft&L, If £ ft 3 

t:«fc l>-->^T*£fc£<fcoTftSlT£ao 

ffcx&tf U £ n — i-n/ffifc&ftWLT & tc *fc a fcfftte: «fc 
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?£ L <n ^Ch UV'o t hda^©^ 

*&i!0£*5vyt x 

H^fctt^oSP^^ 

LTl±x 0»J£l££ (N) (C) 

» 

*#^££1*3 r tfcfrj fct±*wi*!g<D±£Xtt0fffr£*§£?' 
:fc%W3©£ W^fl3Ui’£®Br>i’&3-- 

lc^ A U X #0.Elflll8 X ifc^ fc =£ ftflfid £ JI£5MEtfe $ * tz &x ■?■ © !& £$BMS IWX 
%f§ftinM£ L*cfflv , ‘tiii«kV'o £fcx 

^{tiA^T“^5^^ti^ni?Lffiit)i: tTtix fcOX-ttfcV'tfx — 

j&i&icttifoiig. 

£fiw*»£ttx 

tfoffi@CDffl&$l£: LXH\ ^' i >A n -5 y K )\k7,$— 

3 0 *^7 -y- ^r S CD Sii1^3 LX&n ^'Jx.I^n ^1t :3 r#{£ffl£ti£o fi:Sil0)I&$Jfc b 
Ttt x it;i/i:LX(ix $^TS£>tf-;b (MIWWx 

mz.\£, *:t^-Mf;K T*yif;w T> htt N =$-yrtyv— 

bfc* s oXfrfc>tl£o 

—f&&)Ji&£ LXs ^ttJ^^iii?LilitlOJKlSl*lXW:x J&T£&l*1‘3£fc:t«fc 
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PBS(Phosphate-Buffered Saline)^>^S^ 
SRSbfcsb©SfllfSt:«k K 

7D-r> ?ub&. Di?La&ti(3^#ts 

uv> 0 ztz, 

£o 

£BTo &» 

intffch Ut^U 7 d— LT& cfcl'Ls ift^tc/i&b£© 
ifii?SSfr£> * U 7 o— & fc#«LT & «fci^o 

a tz«±, Ltzmimvn&sfjLmcpizffim 

cDifLik u tf±#f 3 © £ fi£^ L tz'& t N ui?L & 3i Id £B L . 

*ife^tctt*H£cfc^o dcDPSb *Sfe^lc(£ffl£*i££?2: UT. 

#(cil$;|[BM#^tf £*t3o LX&, ft 

£ L < &miW}<®}(D 5. x. d — ■ ?> ti S o 

> f><E>7»*£(Galfre, G. and Milstein, C., Methods Enzymol. (1981) 

73, 3-46) 

MflSSfe'aicJ; iDffioftfc/W T'V K — x'ii, jl^©SiRi§Slfftx 0*J ;i &’ HAT i§ 

7 '>* > £^tf i§^*&) T'lg^T 

iDMlR^tlSo HAT ©*&«&> Stoh-T^'WT'U K — 

t5o *PINT\ fflflr©l&JM&iR?££fSMU B$l£T&tnfr&m&T2>'''r7') 
F-7©^ 7 U — — >^db‘«fc7>*7 n— 
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ttz, t 7') K— ' th 

\) fll&KEB <W ;v*fcf&ffebfcfc b U invitro T: £ 

HrfiftU f&ft'J hfi3l5©ac^ 

mt£U266 fcii££-es 


63-17688 


$e,fc: N h binteSt^©^— b ')—%%tZ> h 7 >*¥*■=■ y £M3£ini 

§&£IM#L> K — x 7 £ AH ' T £ 

b!7i<fc£»lbT4> «fcl>(@l&&$ 92-03918 93-2227 



94-02602 ^ 0P&&H 94-25585 


ra 



mkffl 96-34096 -^#®)o 

(5? (oncogene) t«k 

Z<D£o £t# btitz^S s7U—i-)\/tiifcl±£tz, 

UTf#^)^hA s T'#^(0 l Jx.^\Borrebaeck, C. A. K. and 

Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the United 

Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #®)o *&&*§! tattle Zti*? 

— p-f 6 DNA £;W 7') b* — 'J 

fj ^7 o — — >^L n ili =i & ^ ^ ^ <!1 A. bjHifecr ti - 

So *%$&% 6° 

at ^b'o {^JxJdb £: Ltlt Fab x F(ab ) 2 n FvXtiHlihL 

f$©Fv U ^ Fv(scFv) (Huston, J. S. 

et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883 ) h tl&o 

0'Uidu '^'WX 
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rJt£=i— K-f cft£SgiJ/^ 
t-lzmWstz'iks (0iJ;Lf£, Co, M. S. etal., J. 

Immunol. (1994) 152, 2968-2976; Better, M. and Horwitz, A. H., Methods 
Enzymol. (1989) 178 , 476-496; Pluckthun, A. and Skerra, A., Methods Enzymol . 
(1989) 178, 497-515; Lamoyi, E., Methods Enzymol. (1986) 121, 652-663; 
Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669; Bird, R. E. and 
Walker, B. W., Trends Biotechnol. (1991) 9, 132-137 #j?3) o 

mmm m t l x . v ^ u > w u -;k peg 1 u 

* 

SffifflTSC iz&ZLti^CDtfifei&M 

ZLCDto 

■f C oTf#i> C btt'C S2)o ZitlbOfi&ltZCDfrgylZtSl^TffiiZlifesLg 

tlTM&o 

£tzs *»IU3©1/M*fci\ htfL^*5feCDpI^M^ht 

kt biatt*3fe©Ftt (7U-A7-^iji) t h 

Hogg© J: o &J— £ tTftti&'f SC h#T- # So 

MMktat#©* *S§£77i£ 

M£IS££;h,Sfc©T?i±fcl'o ±ia-ef§e>tifctn;<*:©asE«iJ 

£ tt b# ft A <D $J £ X It &! H ££ ( Enzyme- 1 inked immunosorbent 

assay;ELISA) H£<fc Dfro C 

Ztzs ELISA, EIA(g#^& 

&m fete ) . r i a( mm &mm %. & ) * s v > & mt ta{*& s/ai'scttf-e^som 
its elisa b£7*u— b£*$&m§®* 

RS^flO U ^VNT- B ft iJWfcM£*flIflS©^R±rS^ > *i 
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7"b— h '>3 > N #fc?£L£:f£x p-— h D 

fffil'&c: £i$x%z>o$ >;V7Wt lx# *.&?<£> c 

* 

ft&ttfr&ZWill &&&£&&&&&&% LX *Sg*!0©#ift©i5ttI¥ 

ffitllis BIAcore(PharmaciaM)£{£fflT3C: h#T*c*-5>o 

?>/iPM&3£h5b?M£nzMmkZ%W£-£. m&tn<*£*>'i*R£ 
o^fejg^fr & tftttsxtias^-r s ztfrt>tez *%w<d $ > / ^ ^©^ttixraj 

I 

W*? {- T? & -S O 

£fcx #2gBJ3&x iH^'J#-^ : 1> 3, 5. 7 £fc&9 fc^£ft£^S0y*>£ 

&£ DM (^©Mi££^tf) fcftgtofc'W 7“U 7WXU 'i>&<2:&15iIS 

dzitr T’U £' -Y XtSj 

£&, M.n<DJ\4 7“U^-»f“'>3>lfe#Tx Sf^L<tt±I3Lfc^ hU>^x 
> h ^ 'J y -fe'-i/ a >MTT\ <1ii£> * > ^ 7 It £ =i — Kf 3 DM £!? 
□ 7;W 7') 7V-fe ’— '>3 >#Wtcfc:£l:&lNC: t^isTo Z(D£5te? 9 Is# 

DM£$&ak wrafea©:^-:/ 
tLXs ztzmmirz>tz&<D77'('?-bL xtm^mx&Zo #jii$&/W7* 

U *? 4 't? — ^3 y(Dlz&XD7> h 'J>yx >:> — (i N ?\-4 ~7 y ) *f 4 XSi^©Jm^N 
SJtB^FF^x 7’o-7'X&7‘^-f 7-ii^x 7 , n — 7\Rtt7'7^'7— ©S£x 
&fc ££ %JtT S c i: tc «k ’t) x ^H#7r ZZbfitX^Zo 

r Tespec PRO-1 j &<££>' r Tespec PR0-2j 

mz%MLl 8BWI$x £®iaijlS£ft3W£$B5aUT 

i:#x.?>tiSo Z(Dtz&>, £;h,£©DMtt£^fflJIS©7’— #— (t&g^) i: 

UTfc*JfflTS£ fctfWtfc'CfeSo £fcx ^BEOjfife^&x i? ®^b • 
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tzfo, zti^wAi±, 

ttz, r iE^!j#^ : Is 3s 5. 7 £fcte9 DNA(^£ 

ilftg&fc'W 7'J^Xls 'J>&< t& 15 J£g<D&Mi&T 
a tctts A& 

CcdUBUTs W^H£=J — KfS DNA 5£li mRNA tK ^ 

©fe¥Xti:MlR§ffi^Lfc.»)s JnRNACD^jSP&lEjiLfct) LTs :fc#gBJ3©*W^ 

* 

7 ? >5 1 --b>^^- , ;n’^^U^-5 L ; Ki:LT(is ^Jx-kEs IS^J#^- : 
is 3s 5s 7&it&9tzw£nz&2mn#<D\,'irtifr<Dni%izj\'(7‘')tr'( 
Xt57>f-b>7t'j37^Utf K&t^tPo 7'>^-fe>XTr-'J Utf?- 

H(is fcfi; L< {ilB^'J#-^- : Is 3. 5 s 7 £fcl± 9 lZ;^£ft£JS*I2?iJ4 l <D^ 
^'T?) / i>^< 15 miX±<D?2U*?- YlzMT%7>3~t>XJr')zi?t7U 

^K-CfeSo ££'£$?£ LXtts Bul3MM-r^'J>^< 15<®J^±©7 ^Ut 1- 
5=- h*>£^tfs mEE<DT>3"b>X*') zf?? Utff- FtfeSo 

T'y^-^z U =f7 ^ KhUTte; 

CicDefc? LTs 

bTl-^- Fhltlt DNA X& mRNA 

DNAX&mRNA trf'J 3*2 F h tfiE^JS-Sf : Is 3s 5s 7 %.tz\±9 IZtts 

SftS&ME^JKaftft£££fc/W :/U ^XT*t£l®&s 1 Xtt&UMB©:* 

Y<DX?s-? yf-tfitft ELTl'T^.EUo d©cfc ota* ') 3 7^^ F 
iiltlis dJ>fc< 15iS©MMLfc7^l/^-^ HlE^'JMMT's '>'&<£ £70%, 
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t£t£ b < it'Pta <tb 80%/ £ ■) iff £■ b < fci: 905k £ % £# £■ t < it 952teU:©& 
SiE?y±©^l^+4£Wt‘S &©£7f>1"o &&\ ffll^l£&?&£1"Sfc#>©T;i/:Jy 
XAtts ±lBbfe»t3HEl8©r;i/3 uXASfiBffl-rn«<kv>o 

g&JhigfnbTMJftk My S£2:tfT*#So 

jfobT> ES#k ^Slbak &JSg*SB&&k gfeitfiU BSEfcik mmit%\^*lNZ- 
xti&L fcik ssjK^Jx u*'v— A^r-fe^k v£f*#k Sl^ & 

bfc* s oTf® 


'J =3 7 ^7 1/^-^ in vivo T'^) in vitro T* 

*>5ifflT*£s. A#©A»tiE«JWi'r5^ 

')#V 

— A n jJ?»J-L-y S ^>s 'Jty h\ =l/^fD-iK 0 #7 x77-5 L >^li^ti?>© 
g53#tfiM:fe>ftSo 

>X7h U =3’7 ^7 l/3j-^- K^ii^CDix-^m^N J§&#© J R1!££J& 

CTMOTSIbx £?£ bMii:£ffl^S£h#T*^So fl*Bk O.lMOOmg/kg $f 


£ b < £ 0.1~50mg/kg ©$[ill!7:}S:^'f S d § 


illi, rTespec PRO-1 j © c DNASES 7^ V^iB?'J&^1~ElT'& 

So h >J r^>77 'J— fe U >7 dt 7- tfiS&MteT&’C^bfco 

* U A '> tr±)l £ &&T* ^ b tz o 

H2&, 7^7 l^spec PRO-2 j © cDNAiS^Ji5J;l>*T^ ^ ^iE^J^^1"HT'fe 

So h 0 7*'>>7 ? ^ U — -fe U >70r7— StSi4nRti[S:TSt?^bfeo 
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El 3 teu ^£7. riespec PRO-lj, rTespec PR0-2j <t 1^865510 7* 

>7> ;m± 

r *j T*. r • j -e^Lfco £tz h U 7y>7 7; U — fe U 

> r D =r 7 — IftSttM H A,7r ^ L o 

E14{i. ‘^•i^Mm© RT-PCR td cfc. -2> r Tespec PRO-1 j. r Tespec PR0-2j cDNA 
©liili^$^.-r®T'feSo ±MfflLfc77>f7- CD&S&. Tf&tc RT-PCR 

®5&. r Tespec PRO-lj. rTespec PR0-2j joJ^ZFZtlZ&ZT'^-i’ v 

t 

■To 

EI6&, RT-PCR £ cfc a v t> X rTespec PRO-lj. rjespec PR0-2j ©Illt'Ol 
m^^-TElT'feSo RT-PCR £ <fc£i§ 

|gjS^I©SMi/lci!iCDEI^^f o 1 ; EM. 2 ; Bg. 3 ; 4 ; jfrflSL - 5 ; J$. 

6 ; JB$M. 7 ; Mm. 8 ; SM. 9 ; ML 1 0 ; 10-11 B BJ£iE. 11 ; 

tk mm) 0 

IU7li. 7— *f>ZfU"j h r Tespec PRO-lj. rTespec PR0-2j <D 

W®X(D%M : £M.-?M-Z:&Z>o ^©tftSSx TSty— if 

>^D y hcD^^^-To 1 ; 7 BE. 2 ; 11 BE. 3 ; 15 BE. 4 ; 17 BE. 

5 ; itott. 6 ; ®L 7 ; ML 8 ; JW. 9 ; EM. 1 0 ; #1&I5. 1 1 ; ML 
1 2 ; Mo 

U8&. RT-PCR m#f iz X % v & 7 rTespec PRO-1 j. r Tespec PR0-2j ©MiHT* 

1 ;W/WvNo.lMm. 2 ; W/WvNo.2Mm. 3 ; W/Wv 
No.3 Mm. 4 ;^4B MM . 5 ;4i8B MM. 6 ; 12 B Mm. 7 ; 

18 B Mm. 8 ; 42 B Mm. 9 ; fig#: Mm. 1 0 ; fig# EM. 1 1 ; 

®9tt. fch ^espec PR0-2j <D cDNAIE?!l33<fclF^ 0T*fe* o 
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A »£T“ ti* b fc o 

01 Oiis ■?’ £ i* £ «fc b h riespec PR0-2j ©&&E?!l0it$£&*-f HT"$> 

So 2o-C-SfSlSliftt*0^o 

01 liis t •> X £ i b h r Tespec PR0-2j ©T ^ y i®?iJ©J:b$i£^T0 

-efc^o 2 ot— grrsT^ y$?ii r*j ^ ^-rsr^y^ii r *j 

fco ifcs h |J7'»7 7 5. 0 — fe'J >7Dr7- bfSte®&£#T*fflA/Eo 
01 2 Jis t h rTespec PR0-2j y b^©^:#)© PCR©^^^ 

i 

tiT$)5o 

0 1 3 {is b P rTespec PRO-3 j © cDNA yKiE5!l£:3Vf 0T* 

So MJ7'»77^ U — bU>rar7- btStt®{£&T8T*^bfco £fcs 
** U A i/ b fco 

0 1 4 {is rTespec PRO-lj £it>* rTespec PR0-3j ©Jg^ffi^i©ffil^H4©JtS 

£^1"l21T'&So ^i5s ^^^©leiRUllis rTespec PRO-1 j fcjsoT 

li±^SI5^Js 7t>7 rTespec PRO-3 j fcfcvvr lift 400bp © EST th 

rTespec PR0-3j lifUiE0i] 9 tE®©<£^ h >J > i? x > '> — RT-PCR 

1# b tzm 200bp OW& £ lb^ b tz o 

01 5 {is rTespec PR0-3j © cDNAIE^JiSitF/’ S J WMin^rntmT: 

feSo P >J7'»77; U-^U>7‘D7 1 T---fe*fSt4M^T^T^bfeo £fcs 
** 0 A v iT±)\/ £ MlT' ^ b fco 

01 6 {is 7t)7 r Tespec PR0-3j (m. Tespec PRO-3) 33 iLTb h r Tespec PR0-3j 
(h. Tespec PR0-3) ©ittIS^J©it$££3Vf E'C&So 2 ot- £fcf Si&Sli# 
Tffl^do 

01 7 {i; 7. rTespec PR0-3j (m. Tespec PRO-3) ifeitHi h r Tespec PR0-3j 

(h. Tespec PRO-3) 07 5. J ^^©tb^^t^T'feSo 2 ot- ill's T ^ 
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&tc. izmfo&llzMW rstf. 

ti 2> & <DTz & & b 'o 

[fgjfigij 1 ] r Tespec PRO-lj 'AB.^)n(D^M. 

Mouse heart cDNA plasmid library ( GIBCO 5 xl0 9 cfu/ml )£>?>. 5xl0 4 ^ 
□ HiSilA d*l£ISS£: bT. £> # 

r 76A5sc2j fcffrJ&bfcStfc? r 76A5sc2-Bj 
— v— r SPORT RVj £ffl^TWTCD}il3 PCR £:fcCL&o:fco 
Superscript Mouse heart cDNA library RZF Superscript Mouse testis cDNA 
library (GIBCO #, 5xl0 9 cfu/ml)£ 100 bfc&©£. 16 M 3ml LB- 

Amplgtfet 1//1 ■f'^SOX.s 30 o C-CiSiSbfc©t> QIAspin mini prep kit (QIAGEN 

Y-^ntz Kttt^n^nsxio 4 ©#*#^— > 

tfSpffi.TS)® 5. h’$iSi:bN 76A5sc2-B (12^U#-§- : 

1 1/5’ GAT CMA CAG GTG CCA GTC ATC A 3’ )t SPORT SP6 (Sl^J#^ : 1 2/ 
5’ ATT TAG GTG ACA CTA TAG AA 3’ )®77 >f t— *C. Ampli Taq Gold (Perkin Elmer 
#) £*‘U 1££ birffll'. 95°C 12 #<£>&. r 9 6“C, 20#. 55°C, 20#. 

72°C, 2#j x40tM^;K i^T 72°C 3 ^©ISM^T PCR ££>Cl&ofco 

pcr sjssia s i . 5% t* # d — * ff jv t- m & *t t * o . 7Kb <d pcr & tso 

OtBLx QIAquick Gel Extraction Kit (QIAGEN PCR ^JSfc^SlUiRLfco Cl 
CDPCR£/»£ pGEM T easy vector (PR0MEGA *±)tc T4 DNA ligase (PR0MEGA#) 
TA*n— -V^Lfco 

iliJibfe n nn— e> 8 D£3SiRb. hd— — PCR (c,£ 9 I^A®r>t : £:JUT©<fc 
■5fc btig^Sbfco 

SPORT FW (ia^J#^ : 13/5’ TGT AAA ACG ACG GCC AGT 3’ ). SPORT RV (12 
: 14/5’ CAG GAA ACA GCT ATG ACC 3’ )RV i K0D dash *’ U * fe*& 
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20>al <D PCR D - — X 94°C 1 ft 

<D'&, r 96°C 15 IX 55°C 5#. 72°C 25 #j £ 32 ftj 2 JMDgzftX* PCR 
&ofc 0 

PCR ^y;m^X@JT'5il¥.L> \ZX PCR 

Microspin S-300 S-400 y;i/5jl(Pharmacia|t)T^ii^ Ltz a 

b t LX, ±13© n D ——PCR RT-PCR &±© 

pcr m ti $ v ^ a: > ^ o fc oPcr # o — * 

3<5l® A s ?l A L 1 1 ' -5 7 *’ D - X't’XJ; »9 gift PCR 

* 

tHb> ^•'9T‘^V^^(i±I3©^;^5^1T•SiiLfeo Dye 

Terminator Cycle Sequencing FS Ready Reaction Ki± dRhodamine Terminator 
Cycle Sequencing FS ready Reaction Kit s £ tz 14 BigDye Terminator Cycle 
Sequencing FS ready Reaction Kit (Perkin-Elmer 14 ) £ tt -f ^;u^ — 9 

-dTzo r^^r— fcl± SPORT FW jo J; tF SPORT RV * 

Jx.Jfc(D7’^7 'i t— „ Z 96 well precipitation HL kit (AGTC14) 

ABI 377 ABI 377XL DNA Sequencer (Perkin -Elmer 14)1:1® 

7o{4 76A5sc2 1 oi± (J >ft— bft 

'iXm 0.5Kb) -£CIl:CL©i®ftiE?'J£ GCG ©t=— 

Xft— ftXMtir Ltzo £tz, 3©^SIE^J(4 0RF 3() s m^Tl^fe©'e^5.y 
S££gB§?U 7.5. >^iE?'J& GCG©^— XT'ffltfi U£<, ZL<DM 

K h U 7'»7? ^ U— fe V >7* 

± (trypsin family serine proteinase ) t— ^©fIl$7:lB[^t:£££f o 

lE^Jte: h U '?*/'>'? t ^ U— ± U VT'n^T— 71^5 r Trypsin-His 
(PROSITE PS00134)j ±©m>t 


,V,#l 
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3 Cl t title 

CHWJ2] rjespec PEO-lj cDNA u — — 

H5S0!l 1 (C&l'T Superscript Mouse heart cDNA library J; 7 ^ 

h i: L. H»J 1 ^Jgli£;hi:j8fc^»Tfr<fc Dirfclc^f ^ > b 

£ No9-C (SE^J#-# : 1 5 /5* ATG CTT CTG CTA TCG TGG AAG G 3’ — 

zr=y 4 V— SPORT FW & 3 SPORT T7 : 16/5’ TAA TAC GAC TCA CTA 

TAG GG 3’ ) 077>fT-t9 KZfctfS£$t£ : f»rJt«fc 'T > L£ No9-B 

: 17/5’ CTT TGT GCT GAG GTC TTC AGT G 3’ ) — 7*^ >f T — 

SPORT RV,077>fv— bv hT: Ampli Taq Gold ^ 7— b't UT 

plasmid library RACE £ fed &o£<> PCRSJ&& 95°C 12#©*g. WC 20#. 
55°C 20#. 72°C 5#j x42 72°C 3 #©^{^T*:teCI&o£o 

PCRM/i&r^^TTfD— PCR M^i©St^^fTofeo ££lc:ci 
#£> PCR jH $23 idol NT. 0SSc;££tt pGEM T easy vector IZ 9 D — — > V L £©"£> 
&Si2?'J & ifct b £ o 

3’ RACE £:fcC:&o££CI3. 2OC0 PCR 
£&£b£o — 2r©M> K©Jfi2£iB3*Jfcite;fr©^> poly A 

JtlP b £ & CD T & o £ o 

— 7F. 5’ RACEtD^^^ISJiMc. PCRM$gy::^s2-oeD^> K£#*£©T'. * 

_>7bfci. J&ME?!l £ b £ <, d 

(DM#® 3’ {PJj©^aiB^J{±H — T*& 0 . 775>f'>>77'f77*-A 
(splicing isoform) -Cfe£> CL £#¥iJB)i| b£<> 

5’ RACE K£. 3’ RACE <DfH'7F©^> KOffiSSS^J* 

•o&^fofo-yr&ci £Hefc b T'D^T 7 — -fe* $;u— K t* S * s f# ti£<£>"?:. 
dti<£: r Tespec PRO-lj (Testis spe cific expressed serine pro teinase-1) b 

rjespec PRO-lj cDNA it 1033 JISt\ 321 T ^ — KUTV^S 
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cm i : 1 tz, r * : 

2 tf'to y^IE^iJfcfcO 3Mralzy y*y;i/^y^ K £&t)tl2>M7k&7 5. y 

£fz C^(Z^)i^7kttT^ y ^(Cgtfpl^* s #^LT^fco d 
07^ y^lH^Jii GCG h 'J7y>7 7; 'J — b U >y*D^T — 

■fe ,; Ef-7tifc^ rirypsin-His (PROSITE PS00134)j &&V TTrypsin-Ser 
(PROSITE PS00135)j h#¥iJ0Jl Ltzo PROSITE lz£*lfc£s 

U ?<D#> 

/^s* 5 h U 7'^ >77 5. V— fe y >7nr7- t?TS>38fe3&fci: 100%T&& 

* 

(”if a protein includes both the serine and histidine active site signatures, 
the probability of it being a trypsin family serine protease is 100% ”)j 
t: £ tlT V ' -5 (S. Brenner, 1988, Nature 334: 528-530; N.D. Rawlings and A.J. 
Barrett, 1994, Meth. Enzymol. 244: 19-61) r Tespec PRO-lj lih 'J7'> 

777 ; y — b y 77077- b*T'&3 £%z. £>*l3o Cl©j®i5 ; ?tZOV'>'r8U£ 

3. yffiE^JtlpV^T GCG ©^— y^— 

M±&(D2^><D : £7— 7 £^<Dj&{%T~teT?P'> >^713 h U y“'>> 

h y 77777^ y — ’ b y 7 7Dr7- -b 

rn^T 7 —- ynyr---brgtelz£>g2:‘g 

y K$£-£-(z 1 &g&'>y^y' ycD&st&ffeoDyn^y— -b'i: 

lt$£LT J: < i%&gtiZl'fz (Ei3)o L fr L ^ tiyt ft (D vglMlzjs t, ^Xl±, 

h y 77 77 7^ y— by 77D77- 
[iiLfitiG'iJ 3 ] fTespec PRO-2 j cDNA ©y P— — > y* 

2 tz&^T r Tespec PRO-lj ©y D — ~ 'sV<D\%<D 5* RACE T 
fc^^fi©:*;# h* (5* {HUT* r Tespec PRO-lj T*tt&V'J®ME?U : £J#o) £ 

^ © J&SiS?!J cfc »3frfct:-&fiJ£Lfcy7-f T- (No9-Gfc*V'fcfcNo9-J) $ 
HifiBS! 1 iz ^ U 7c Superscript Mouse testis cDNA library ti'^ffitz 7* 
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hfcU MlzZ’RXfV RACE £ :fe CL & o 0 
No9-G (SBflJ#^ : 1 8 /V CAG TCA ATG TCA CTG TGG TCA T 3 5 ) 
t SPORT FW N RU No9-J (iB?!l#-s§ : 19/5* ACT TGC CGT TGG TGC CCA CTT C 3’ ) 
t SPORT RV07 , 7'fY-t'y hT'Ampli Taq Gold IM fc? LTffiV\ 

95 °C 12 fr<DW:, r 96°C 20 55°C 20 8\ 72°C 5 x42 72°C 

3 ftCDgkftZ* PCR £ & Cl & r? tz o 

PCRg^CO^Ts it^Sfc(±pGEM T easy vector IZ 2 d— 
gSB*!l£&5£Lfco 

9 

3’ RACE £:fcCI&lv 2 OCD 3’ RACE m^mtzo 
fcCL3> 3’{PJj©J£SiB3W^&oT^ 

tzo — r Tespec PR0-1 j poly A A s f^tiD Liz &£> ' 

T:$>^tz 0 ®Ll5(D 3* fBSCDJHSSB^Jtt r Tespec PRO-1 j (D&fDh&mtaZWl 

5* RACE ^^CLft-? fc* p— — 

V7t- ^0DF*J<£> 1 ORF 

J&Wvt* ^-05’ RACE 3’ fRijCD^SiB?'J* sr Tespec PRO-lj 

3’RACE hlz X tK crn^T— -t?£u 

— Z.ti% riespec PR0-2j h&Wt 

fco ^GDESSB^JfcSBflJ#^ : 3tc, 7> ^ y ffiiE5U%SB?U#^ : 4(c^-To 

rTespec PRO-2 j cDNA & 1034 ^St* (0 2), 5’ K«*St±68 

i&mT-&Z(DlZttL 3’ #u — Kf£j$*s 9 JgaS^MTfclJgrt* < , poly A v 
GATAAA £: -J&© mRNA (AAUAAA) £ D fcH^fcJilfrtlSo CL <D cDNA J; ») 
rTespec PR0-2j tt 319 7 X J &£u — KTS i:^2g£*U ^07 5: y 
N ^U\Z is P j- )\/ -^7 K r Tespec PRO-lj 

fet) &tzZ.(D? 5. J ^IB?'J 
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7 > U r Try psin-Hisj £*# 

otf, rirypsin-Ser j 1 2 7 X J *} ([DNSTAGC] — 

[GSTAPIMVQH] - X - X - G - [DE] - S - G - [GS] - [SAPHV] - [LIVMFYWH] - 
[LIVMFYSTANQH] ) 2 7 Z S m# Z (D > * > V Z & ft ti ? Z 

(GKCQGDSGAPMV)obfr bEfcSO© V—t V >rP^T--tf 

atf#bfc riespec PR0-2J *k 7 'nr 7 -V£LXmmirZt><D£!B.t>ti&o 

TTespec PR0-2j ^ ^ GCG 

fzo r TespecPR0-lj IsUi-tiE© 2 o©^ 

—ytZcDj&W T-i±x ms\<D h'J^»7rl U— feU eiiai'ffl 

PK££^b> StT'PrT- 

fcJtRbT J: < (El 3 X 

*±#^r. *?»* y-fe y >rn^r— 



N 7‘Df7- 






TTespec PRO-lj &£.Tf r Tespec PR0-2j 


bfco 

[fl»'] 4 ] 

V7t-A 

riespec PRO-lj t TTespec PR0-2j 5. J 

ZMtl5Z.Z%. 33.1%-CS>^*° h <)7i/>7 7 =. ') — 

■\? i j yy°u t'T — t£ 2 > o 

: WJ 3 © 5’ RACE *CSti§T* S It r Tespec PR0-2j © 7. 7* y 4 '•/ s ^ jy 
^- — AJis 7,7^ 4 i/'sW* 3 r Tespec PRO-2 j 

fE^'J i^^ih 3 K> ftSDSlt'U JiV' ORF £ BHii" *- ^ #T7 D-t- 

T— H b”CV'^V , ‘ il%X. ?>tlfco ^7*7 -Y ^ s -^ 7 ^ 


^ ^ pM ^4 ® 


RT 


-PCR feTF©!^** t> 3$b < j¥P#f bfco 
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cdna ?n— t>ntzi&mzn*&iz, no9-p : 2 0 

/5’ GCA CTG GAA TGA CAA CAT GAT GC 3’ h No9-Q (ia^'J#^ : 2 1/5’ ATT GGC 
GTG GCA AGT AGG AGC A 3’ k No9-N : 2 2/5’ CGA GTC TCC CAG TTA GCA 

CAG A 3’ k No9-M’ : 2 3/5’ CGG TGA CTT GGT CAT GTC TGT G 3’ k 

No9-K : 2 4/5’ GGA TCC ATG AAA CGA TGG AAG GAC AGA AG 3’ k No9-G. 

No9-J x No9-0 (ia^J#-^- : 2 5/5’ CGC AGA GTT CTG CTC ATA CAT A 3’ )(D&7‘ 
-7— L/io v£;^©fIM e fc DfSH&Lfc cDNA 

l/-hh Ltx Ampli Taq Gold U ^ -5-* \zb LT\ 95°C 12 r 96°C 20 

# 

60°C 20 72°C 1 $ 40 *)r4 72°C 3 RT-PCR 

PCRKJfoifcfcfc 1.5% Seakem GTG TJ3n— *(TaKaRa*i)TS^lt*®J 

Tofco 

RT-PCR tz«kS»W©*gJft da4i>cfcUf5). r Tespec PRO-2 j ©*37*^ 

Tj V7*- A©o*k 5’ {PU>b s Box 2—1 — 2— 1 1 1 — 2— VI 

iiiiltotW r Tespec PR0-2j«fc t) ^©^&te:fH^®;b*i&o£}fc>Box2-I 
V7*- UT(isBox2-VI Box2-VII Box l-II 

i: o & # o T V' < cDNA-(f&#& r Tespec PRO-lj b(D^r^ ^ cdM b^tDti^) 
RT-PCR Box 2-1 lb V 7 *—A £ LTfck Box 

2-VI Box l-II rTespec PRO-lj ^©3M -^M© cDNA 

©^tfflfegT? £tz(m4&£lf5)oZ(DZb&, rTespec PRO-2 j RTespec PR0-1 j 

£tz RTespec PRO-2 j © polyA '> Pi-Jl&m 
£tzs Z(D£o'&—&MMu&b&t>tl2>& 
oft V 7 a-— A## 

£-f S 3 Jbk rjespec PR0-2j ©#g3^#$G¥B3©<fr& 

[HM1^J5] rTespec PRO-lj J&Tf rTespec PR0-2j 

rTespec PRO- lj b rTespec PR0-2j £>ft 3 *>£ RT-PCR 
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■estELfco (am m. mu. ;im m, ml #sj&. 

-7-Hj. HSH. 10—11 0 ckD#^(iUfe^ RNA (Ambion #)£ Superscript II 

(GIBCOtt)&aS5[te¥e38i;UTffl^x (dT) 30 VN T* cDNA £ L RT-PCR 

(OT-yzfy — h £ bfco QUICK-Clone cDNA mouse 7day embryo, 17day embryo 
( CLONTECH *± ) & RT-PCR 0f>7*b- b £ LTfflUfco 

r Tespec PRO-1 j *>—£ LT No9-A (IB?'J#^ : 26/5’ GGC ATG 

TAG CTC ACT GGC ATG 3’ )£ No9-B rTespec PR0-2j J ~?—£ LT 

29(-)(iB?'J#-5§ : 2 7/5’ GGA CCA GCA AGA ATC AGT TCT G 3’ )£ 17( + )95( + ) (15 

* 

: 2 8/5’ CTG CTA CCA GTT CTA ATT TGC C 3* G3PDH (Dny 

bo — )VZT^^^~ £ LT G3PDH 5’ ,: 2 9/5’ GAG ATT GTT GCC ATC 

AAC GAC C 3’ )£ G3PDH 3* (IB?U#-5§ : 3 0/5’ GTT GAA GTC GCA GGA GAC AAC C 
3’ Ampli Taq Gold U * ^—\z £ UT. 95°C 12 r 96°C 20 

60°C 20 # N 72°C 30 #j x 42 +b -f ^ ;i/ (G3PDH (Dm&te 28 tb-f *;i/) N ^ 
T' 72°C 3 T* PCR Z. ta o fc 0 PCR SliSJftH: 1 - 5% Seakem GTG Ti3u — 

7. ( TaKaRa ) Tr MMtiK'Mt) 

rTespec PR0-1 j RU r Tespec PR0-2 j (Dffimt&MMT' tiil'f&mtf 
fi (®6 ) 0 cDNAT^X^ h* 

yy y — «t y zu — - -r. ibB,~zcD$&mte&£A J £'te. 

^Tespec PRO-lj con — tr-f yyWJ<$(D — oB (Box 1— 1 1 
110—401 RU rTespec PR0-2j (D exon2-VI fsfie (340—723 

( r Tespec PRO-2 j iz&fK S/yPTJ V7t-Atf^4L> 

C©7D- rTespec PR0-2j — 7“ 

-£{£&<. r Tespec PR0-2j RU^coyzr^ 4 yyVT'i V7 *— A&ISI&T £ & 
CDT&&) $7D-7i: LX mouse MTN blot ( CL0NTECH *t ) 
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t/rbfco - 

X'fnMCD cDNA > 7*U— b U No9-A £ No9-B (D7z? j *e — T'Jg 
bit ET-PCR ^^#3^ Megaprime DNA labelling system (Amersherm£t)£:$!ffl 
b[a- 32 Pj dCTPT'^^'J >^U£SJfo©[a- 32 P] dCTP bfcfc©£ r Tespec 

PRO-lj 7u-7£Ltzo (ellii- No9-G hNo9-J CDr^-Yv-T'iiiiib^^ [a 
- 32 P] dCTP U >^bfcfc©£ r Tespec PR0-2j 7*D — :/£bfco Mouse 

Multiple Tissue Northern (MTN) blot Mouse Embryo Multiple Tissue 

Northern (MTN) blot ( CLONTECH 1 \ ExpressHyb Hybridization Solution 

* 

(CLONTECH*!)^. 68TJT'' W 7* V -fe'— :> a 

ytt'fx'ifzo 

•"Tespec PRO-lj ©7*D — Zf'&m^tz £ZL 5n 1.2Kb <D^> K* s 

(E17)o 

iPofco r Tespec PR0-2j (D7u — 7&m^tz £ d rTespec PRO-1 j hlelSIfc: 
HiUMccD^ 1.2Kb <D^> b'tfillgT'# (07). 

> bM±®!?§IT*£&^fco 

W±CD&£JH<fc *3 r Tespec PRO-lj J&Xf rTespec PR0-2j 
3SS& bt U -5 £ £ tfWji b tzo 
[H5S^J6] tespec PRO-lj RTfi rTespec PR0-2j 

m 

0a©^(Ci5^Ti±}3^b. 

v>&m i ib@) m. mmmMm^£fr'ib*-t2> 301 ). ci 

f&j&L tzm s P^£fr'lb'f2><Dlzm 34 

&5fzti) s eti&'a&>Z£tf}42 BTfe§) 0 %(Dtz 1 
BtJCEPXb. ^:Z.X<X> r Tespec PRO-1 j JkV' r Tespec PR0-2j ill 15 ^ fit 
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S&TiZt'Vs 

(-fc;i/t' 0 fflsa-p 5 7 s J y t$BJ§S) T&mLTl'Zfr&WBJI 

t5o 

— #n leasts W (White 

spotting) (P. Besmer £> (1993) Dev. Suppl., 125-137) 0 ClftfcfcISJSiiffll 

c-kit izmn <D$>2> 

^#T*n iiiCct b 0*^37^ 

(^gss)> 

* 

t) (^^±^£^33) t~£o ^ W/Wv 

ITe© riespec PRO-lj &V riespec PR0-2j CD$B3ifcBlK Ufco 
m^4Bs 8 Bn 1 2 B% 18 Bn 4 2 B© Lfc:£ RNAn 

St>*^5 6 0|OI^5 3EO W/Wv RNA 

cDNA ^Z/Zrv— b t bt RT-PCRSi5Cl^o^o CCDt 
^^XfflilN ffFflifi^OcDNA^ffllNfeRT-PCR^IIlfSL^o ^5^ T— fcUiHB 
HSfe^J5© riespec PRO-1 j ^^jr7^v- s riespec PR0-2j 
-$®fflbN 4 0-9--r^;P (G3PDH (i2 9-tt-r ^;i/) © PCR ZmMm5 tffl&lz 

ff-pfco 

RT-PCR ®SSn riespec PRO-lj SU? riespec PR0-2j &£@k 1 8 Bg&P$© 

mMTftm<v±w&nzntzi}S,ii!umfc?bt>£m 1 2 bs&lbU&w/vv^mi*- 

(®8)o 7“p> bn 

— Jib !63StiSiST*#>&/Pofeo Jil±©sjS^ttN 

r Tespec PRO-lj Z£lF riespec PR0-2j ©rSj#©^3iL7b S N -fe;i/ b U $fflll§ ^ ^ 

y tSfflflS© <£? <n 

fc !9 *» 5> ±# U T v * & d £: £ £ o 
[^MM7 ] t b riespec PR0-2j cDNA ©^D — “>£* 

-?*7 7> riespec PR0-2j Ut t b riespec PR0-2j ©^P- 
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t b'SMI poly A+ RNA (CLONTECH #)£ Superscript II 
(GIBC0ft)£M<l£¥§#iflh (dT) 30 VN X cDNA-£je££ U RT-PCR 

CD^>7"U“b£U riespec PRO-2 j No9-G t No9-Q v 

— tLTAmpliTaqGold£tf U^— -t?bUXs95°C 12 #cd&, WC 20#\55°C 

20 # N 72 °C 30 #j X42 &V'X 72°C 3 #CD{&X b >J CD 

^{^X PCR £ :fe £ & o 

RT-PCR U fc » ^cd*£5Is 

3© PCR MVtHfWX r Tespec PRO-2 j (D^M IB?!ib&J 80%©^ilRltt$Jto > b 

t 

b rjespec PR0-2j (D'Mfc^mFfZfr 3 d b#¥PJl Ufco CCDl£$iB?'J£SC 
5’ RACE (IB#I#^ : 3 1 /5* AGA GGT CAC TGT CGA GCT GGG 

3’ K h-D : 3 2/5’ TGT GAA TAA TGA CCT TCT GCA C 3’ 3* RACE 

mzT^ -f -? — t It h-A (i3?U#-*f : 3 3 /5’ TTC AGC AAC ATC CAC TCG GAG A 3’ K 
h-C (SB?'J#-Sf : 3 4/5’ AAG CAA GTG CAG AAG GTC ATT A 3’ )£f^E&U human 
tesitis Marathon ready cDNA ( CLONTECH )£ J- > 7" U — bhUX^ 
^UCD^&C^V^X^-f K (nested) 3’ Stb* 5* RACE &HS6 Lfco ■?■< D 
t b riespec PRO-2 j <D±M cDNA £ £ D — - > d b CEdc#J Lfz* 

: 5tz s : 6£&To 

b b riespec PRO-2 j CD cDNA (± 1035 265 7> = y ^£=f — b* bTt'& 

(121 9 )o b riespec PR0-2 j XfciU &WkVrT^J& 

U^;bXS^tc^n'?tl74.2% N 69.8%CD^aiH4$J#o^T^^riespec PR0-2j 
CJtffcLTT’S y^lB^'J© C 3fc$8 54 < s *ftCflHv£&IE5y© 3* 

- b'Mt^* s ^< (1110, 1 l)o £tz, K 

C ^ J tb 

TTespec PR0-2j (D^I&gtlZT 5. y ^IB^JtCli. b ') ?'> >77; ') — fc U > 
7 dt 7- 7T*feli rT r yp S i n -Hisj ££f0 0 jgC r lrypsin-Ser j Co 
^Xfc± 127; 7 ( [DNSTAGC] - [GSTAPIMVQH] - X - X - G - 
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[DE] - S - G - [GS] - [ SAPHV ] - [LIVMFYWH] - [LIVMFYSTANQH]) 4\ 17^ 
m (GIFKGDSGAPLV) h*ZL(Du >Hz > V X fr fttiX US X r Tespec PRO-2 j 

MILfcth rTespec PR0-2j &, 

h U 7'»7 7A U— b'J>7Dr7— Lfco 
[f£&SS0iJ8] th r Tespec PR0-2j 

t h^fe^U^WCORRIELL CELL REPOSITORIES *±S0£^> r b — h £ U h-A 
i: h-F (IH^J#^ : 3 5/5’ CAT TGG TCG TTA CCC ACT GTG C 3’ )(D'7^'Cv — 
"£> Advantage cDNA polymerase (CLONTECH 'j^7— tfiilt, 95 °C 1 

rg6°C 15 #, 60°C 15 #, 68°C 30 #j x37 "9/ &UT? 68°C 3 
PCR £& C & o tz o PCR Sifer-gli 1 . 5% Seakem GTG Tiiu—M TaKaRa) 

"V tS^t^clS fj -O tz o 

ofc^^s hh rTespec PRO-2 j 

(E!12)o 

[HJ&0IJ9] th rjespec PR0-3j cDNA^p— — >/ 

t hJfitiUpoly A+.RNA (CLONTECH *±)£ Superscript II (GIBC0*t)£3££^BI 
Mh LTll\ (dT) 30 VN 77^fv-t cDNA U RT-PCR CD^V/U — h i: U 
rTespec PRO-1 j PR01-E (E5US^ : 3 6/ 

5’ ATT CTC AAT GAG TGG TGG GTT CT 3’ ) t PR01-D (I2?'J#^ : 3 7/5’ CCA GCA 
CAC AGC ATA TTC TTG G 3’ ) t AmpliTaqGold 

— Hz*hUT, 95 °C 12#©f£, r 96°C 20#, 50°C 20#, 72°C 45 #j x51t-r^ 
/!/, &UT r 96°C 20#, 60°C 20#, 72°C 45 #j x35 It'f til, &UT* 72°C 3 
frCDi&X h V >^i> (DZkflr'V PCR £ & 3 & o tz « 

*©*SJHf#£>nfc RT-PCR £ &3£ b fc i: £ 3 , h 

|JT , ‘»7 7^ u— H z »J ^T’d^T'— t?*u— 
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Bjjbfco s. j sn^niR-rs t*(D7 1 ; * 

r Trypsin-Hisj <D^— 7tt<a£tiX\,'tz 0 £<DSfc?irtt-£>i&SiE?!J©^— * 

CL &^>fcbd3x h h EST (AA781356 N aj25c04.sl Soares - 
testis - NHT Homo sapiens cDNA clone 139i334 3’, mRNA sequence. ) b— pflll 
& □‘'5 CL bj&^JB-ELjfco CCD EST ^ y|£ic:SBIiRf & b r Trypsin-Serj 

-7#&&Ltzo 5 ’race 

7-i;LT hPR03-B : 3 8/5’ GGA AAC AGC TCC TCG GAA TAT AAG C 3* ) 

:fc<fc7F hPR03-D (iH^ll#-^ : 3 9/5’ TGG ATG GGC TAG TTA AGT CGT TGG T 3’ ) 

3’ RACE m 7 ^ -f *7— b LX hPR03-A (SS?'J#- 5 f : 4 0/5’ TTC GAG GGA AGA ACT 
CGG TAT TC 3’ ) & £ Zf hPR03-C (lE^J#^- : 4 1/5’ TGT GAA AAC GGA TCT GAT 
GAA AGC G 3’ ) ^rf^^cbs human testis Marathon ready cDNA (CLONTECH £1) £ 
r>71/— h £ L/Tx nestedRACE £H5teLs ± 

M cDNA CD ^ d— — >7& :feCI&ofcoRACE pGEM T easy vector 

lzy-7? O— ^>^LT^GDJMSiE?!l£&^b£: 0 ^©i&^gE3''J£@E#J#-?- : 9 
fcl, : 1 0 t^to 

dd>«T It blUS^fci:. rjespec PRO-lj CD^^iS^'Jcfc t) 

-f v— TTespec PRO-lj «£ ty&B— 9 

(mouse testis) EST (AA497965 % AA497934 N AA497919^) 

& *) -O tz (014)o ZZX, d©ii£^£bb r Tespec PR0- 
3j t&mitzo 

bb rTespec PR0-3j 60 cDNA & 1123 ig|T\ 352 T5. J — b* bTb>3 
b^g£ft3 mi 3)o Kb®fc»nsia^J* s #l£b, 

r Trypsin Hisj St>* r xrypsin-Serj 

* 

7-f H LX^h tMtetlZ Cys U >7’DT t 7— If bJt®cbT 

<fc < {£#£*lTl'fco 

[H££m 0] T07 rTespec PR0-3j '&B=£<D±M. cDNA^P— ->7 
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illfeh h r Tespec PR0-3j 0 X ±i t >&— /t— rTespec 

PR0-3j t±s EST fcJ&to 

tl-So EST &-£st 8 ^tCM^tlTdo !K 4o 

1 ^t)©3oiii|ai^^BJOcDNA*^Tfeo^:o 

EST T‘^'1' v— mouse testis Marathon ready cDNA § 
r>7l/- h -L fc RACE & :fc £ & l \ v** riespec PR0-3j (D±M cDNAiEflJ 

EST (AA497965, AA497934, AA497919, AA497949, AA271404, AA238183, 

t 

AA240375, AA105229) ©JfiSSWI^SC* 5’RACE -Y t — £i LT mPR03-B (IB 

mgr*? : 4 2/5’ CAC CTA CTG CCA GGA TCT GTG G 3’ )&t>* mPR03-D : 

4 3/5’ GGC TAT TTT CTC AAT CCA CAG GGT A 3’ )& N 3’ RACE 
LT mPR03-A (E#I#^ : 4 4/5’ ATA GAG TGG GAG GAA TGC TTA CAG A 3’ )R 
t>* mPR03-C : 4 5/5’ GCT ACG ATG CTT GCC AGG GTG 3’ )£{fl&U 

mouse testis Marathon ready cDNA (CLONTECH) — h t Lt, 

— nested RACE ^ftSteLfco RACE pGEM T 

easy vector lz-y-7'P D— ? LZ ^(DmMMEPJZ&feLfzo 

: 7ts 7.^ y^IE?'J£iB?!J#-5§ : 8(z^r 0 

CTespec PR0-3j £> cDNA J£ 1028 321 — 

(mi 5 )o 5. y KiB^U^ rirypsin-Serj ^ 

3— 7^^-oifi rxrypsin Hisj ■=&:?-— !7 fi 6 7 5. y ^CD=i >-fe >+t^[ LIVM ] - 
[ ST ] - A - [ STAG ] - H - C 1 7^ (LTVAHC)o LiPl7^7 

CTespec PR0-2j |pJ$L Bfcfcl© h U 7'»7 7^ U— b U > 7D ^7 — -tf {3 

T *k 3 >-b y^iB^jip e, H it 5. y & © & #&-f a 

m &) tl iz "7 7 r Tespec PR0~3j ^7 Dt 7 — If ii L/ T 1^1 it HUT'S ■£> © £l%x. S Tl 
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t it tflE 1 / X t < £ *V Z ^ £: o 

t h £ * r Tespec PRO-3 j it, mmRZFT 'OITZ * Mil 70.2%. 

jo&Zf 59.6%©*0IrH4£#o (016. 17 ) c th rjespec PR0-3j ICit^T 
rjespec PR0-3j it, 5 ’ fflU * s 100J£S$s<. %.tz7 

^ N ^{10*^30 

mm±.(pmm(D*im$. 

mm.h 'i7'»77^ 'j— fe u fe*i5c fct^eojUE 

^ ft fco 

Jfil) tcH-^F LT CL t. ^r^G^cF ilft o Ufcif^pT. 
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1. 2s 4s 6s 8s 1 0 J & 

2. SH^J#-^:2s 4s 6s 8 N 1 0 ftfrCfEi&GDT 5 j 

tib (a) (b) tcs3»©*wt*fio 

(a) iB^'J#^:2s 4 S 6 s 8s 1 0 <DU?tlfrlzmffl><DT ^ 7^ge?!lJc 

*>‘^T 1 m L < tt«»©7‘ 5. ttiDs #A:fc <£ t>V £ £ Ml© c- y 

Sl£ ct -5 B$&t3 cfc t) tlfcT* ^ J ^iB^iJ^ lo 

t 

(b) iB^'J#-^ : Is 3s 5s 7s 9 ®^?Tft*>lCH3tg©JMi2?Ufr £> &£ 

DNA h'W 371) DNA * s 3 — Kt* 3 ^ 

3 . Ib 1 <iJ iz. {i 2 {>- §3$i&© \y ^ H© K 0 

4 . lisfcll 1 £tzi± 2 (CgB®S©:7 hfte®^7f- b* > 

5. gf^l^ 1 ~ 3 ©V^TtifrtcfB®©# DNAo 

6. sf^Jl 5 £f3il&© DNA 0 

7 . sisfcli 5 JzgBtB© DNA %9&M°iifelzUnT Zmnfet&ifco 

8 . It^JI 7 fcfBtt©7B»teJj|#;£lgg U fc{i^©t^±vi 

SX^^tfs lit^ll 1 ~3©i^f*i*»fc:s3 

f&© ^ > ) \- ^ H©M3t^?£o 

9. £fc*±2fc:ga®i©* Wt£H©a£H£*£ ')——>7T2>J5feX' 

(a) && 

(b) >^?n<D^0LM.miztt-f%7’nT7 ’—- erSttstfemTaxiis 

( c )i7Dr7- fe*iSttfc:«fc t)^l¥^fca:tD0Jf^gt7S<b^^i®^-rsxgs 
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io. mmm ttzit2^mmcD 

$ >/^fC041« 

T'feoTx 

xs, 

( 

cfctf 

(c) g7Df7--fe*?£i4 

i 2 . mmM i i £.$zm<Di3mKi& bmt&atio mm% i £fcfct2 £I3 *b 

13 . it^Ji i s;tfcj :2 izmm,(D#>^'7nizi&-&T2>iKt&o 
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mi 


10 20 30 40 50 60 70 80 90 

CCTGCCTCA6T6TTG6A6CTCCCCATTGCTGAT6TGCAG6CAA6CC6AT6AAAC6AT6GAAG6ACA6AAGAACA6GCCTGTT6CT6CCAT 

MKRWKDRRTGLLLPL 

100 110 120 130 140 150 160 170 180 

TGGTCCTCCT6TTGTTT8GGGCATGTAGCTCACTGGCATGGGTATGTGGCCGGCGAATGAGTA6CAGATCCCAACAACTTAACAAT6CTT 
VLLLFGACSSLAVVC6RRIISSRSQQLNNAS 

190 200 210 220 230 240 250 260 270 

CT6CTATC6T6GAA66CAAACCTGCTTCTGCTATGGT66GAGGCAAACCTGCAAACATCTT66AGTTCCCCT66CATGTGG66ATTAT6A 
AIVEGKPASAIVGGKPAN I LEF. PWHVG IIIN 

« 

280 290 300 310 320 330 340 350 360 

ATCATGGTAGTCATCTCT6TGG666ATCTATTCTCAATGAGTG6T666TTCTATCTGCATCCCATT6CTTCGACCAACTAAACAACTCTA 
HGSHLCG6S I LNEWW V LSA SHC F 0 Q L N N S K 

370 380 390 400 410 420 430 440 450 

AATTGGA6ATCATTCAT66CACT6AAGACCTCAGCACAAAG66CATAAAGTATCAGAAA6TG6ACAA6TTATTCTTGCAGCCAAAGTTT6 
LEI I HGTED LSTKG I KYQKYDKLFLHPKFO 

460 470 480 490 500 510 520 530 540 

AT6ACTG6CTCCTG6ACAAC6ACATAGCTTT6CTCTTGCTCAAATCCCCATTAAACTTGA6T6TCAACAG6ATACCTATCT6CACTTCA6 
DWLLDNJ^I ALLLLKSPLNLSVNRI P I CTSE 

550 560 570 580 590 600 610 620 630 

AAATCTCTGACATACA66CAT66A6GAACT6CT6G6T6ACA6GATG6G6CATTACTAATACTA6T6AAAAAGGAGTCCAACCCACAATTC 
ISO IQAWRNCWVTGW6ITNTSEK6VQPTIL 

640 650 660 670 680 690 700 710 720 

TGCA6GCA6TCAAAGTGGATCT6TACAGAT66GATTGGTGT6GCTATArnT6TCTCTATTAAGCAA6AATAT6CT6T6T6CT66GACTC 
QAVKVOLYRVOWC 6Y I LSLLTKNULCAGTQ 

730 740 750 760 770 780 790 800 810 

AA6ATCCTGGGAA6GATGCCTGCCAG6GCGACAGTG6AGGA6CTCTCGTTT6CAACAAAAA6AGAAACACAGCCATTTGGTACCAGGTGG 

0 P 6 K DA C 060SG6ALV C NKKRNTA IWYQVG 

820 830 840 850 860 870 880 890 900 

GCATT6TCA6CT6GGGCAT6G6CTGTGGCAA6AAGAATCTGCCA6GA6TATACACCAAG6TGTCACACTAT6T6AGGTGGATCA6CAAGC 

1 VSVGMGCG KKNLPGVYTKVSHYVRW I SKQ 

910 920 930 940 950 960 970 980 990 

A6ACA6CGAAG6C6G66A66CCTTATAT6TAT6A6CAGAACTCT6C6T6CCCTTT66T6CTGTCTTGCC6GGCTATCnGTTCCTATATT 
TAKAGRPYMYEQNSACPLVLSCRA I LFLYF 

1000 1010 1020 1030 

TT6TAATGTTTCTTCTAACCTGATGATTAAACGT6AGACTGCC 
V M F L L T * 


1040 
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10 20 30 40 50 60 70 80 SO 

CCCACGC6TNC6GTTGTATCAATGTG6GCAGGGCATCAA6GCA6GCACCACTGCACT6GAATGACAACATGATGCTCCCACTTCTAATTG 

H H L P L L I A 

100 110 120 130 140 150 160 170 180 

CACTGCTCATGGCTTCCAAGG6ACAAGCTAAGGACCAGCAAGAATCAGTTCTGTGTGGCCACAGACCTGCCTTCCCAAACTCATCATGGC 

LLIIASK6QAKDQQESVLCGHRPAFPNSSWL 

190 200 210 220 230 240 250 260 270 

TGCCATTGCGGGAGCTGCTTGAGGTCCAGCATGGTGAGTTCCCATGGCAAGTGAGTATCCAGATGCTTGGGAAACACCTGTGTGGAGGCT 
PLR EL LEVOH GEFPWGVS I QMLGKHL CG6S 

280 290 300 310 320 330 340 350 360 

CCATCATCCACCG6TG6TGGGTTCTGACAGCA6CACACTGCTTCCC6AGAACCCTATTAGAACTGGTAGCA6TCAATGTCACT6TGGTCA 
I l H R V W V L T A A H C FPRTLLELVAVNVTVVM 

370 380 390 400 410 420 430 440 450 

TGGGAATCAA6ACTTTCAGTGACACCAACTTAGAGAGAAAACAAGTGCAGAA6ATCATTGCTCACAGAGACTACAAACCGCCCGACCTTG 
6 I KTFSDTNLERKQVQK I I AHROYKPPDLD 

460 470 480 490 500 510 520 530 540 

ACAGCGACCTCTGCCTGCTCCTACTTGCCACGCCAATCCAATTCAATAAAGACAAAATGCCCATCTGCCTGCCACA6AGGGAGAACTCCT 
SJLLCLLLLATP I QFNKDKMP I CLPQRENSW 

550 560 570 580 590 600 610 620 630 

GG6ACC6GT6CTGGATGTCAGA6TGG6CATATACTCATG6CCAT66TTCAGCCAAAGGCTCAAACAT6CACCT6AAGAA6CTCAGGGT66 
DRCVMSEWAYTHGHGSAKGSNMHLKKLRVV 

640 650 660 670 680 690 700 710 720 

TTCA6ATTA6CTG6AG6ACAT6T6C6AA6A666TGACTGAGCTCTCCA6GAACAT6CTTT6TGCTTG6AA66AAGTGG6CACCAACGGCA 
0 I SVRTCAKRVTQLSRNMLCAVKEVGTN 

730 740 750 760 770 780 790 800 810 

A6T6CCA6G6AGACAGCGG6GCACCCATGGTCT6TGCTAACT666AGACTC6GAGACTCTTTCAA6TGGGT6TCTTCAGCTGGGGCATAA 
C 0 G P S 6 • A P tl V CANWETRRIFQVGVFSWG IT 

820 830 840 850 860 870 880 890 900 

CTTCA6GATCCAG6GG6AG6CCA6GCATTTTTGT6TCT6TG6CTCAGTTTATCCCAT66ATCCTGGA&6A6ACACAAA66GAGGGACGAG 
S6S RGRPGI FVSVAOF I Pffl LEETQREGRA 

910 920 930 940 950 960 970 980 990 

CCCTTGCCCTCTCAAAGGCfCTCAAAAAGTCTCTTGGCTGGCAGTCCACGCTACCATCCCATATTGCTAAGCATGGGCTCTCAAATACTGC 

LALSKASKSLLAGSPRYHP ILLSUGSGILL 

1000 1010 1020 1030 

nGCTGCCATATTTTCTGATGATAAATCAAATTGCTAAGCTCTG 

a a i f s o rr S N C * 
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13 


Tespec PRO-1 pep 
Tespec PRO-2 pep 
h. prostas i n 
ra. acrosin prec 
ra. trypsin prec 


UKRWKDRRTG LLLPLVLLLF GACSSLAWVC GRRNSSRSQQ LNNASAIVEQ KPASAIVGGK 

M MLP LL I ALLMASK GQAKDQQ ESVLCGHRPA FPNSSHL PLRELLEVQ 

MAOKGVLGPG QLGAVA I LLY LGLLRSG — T GAEGAEAPCG V APQA- -RITGGSSAV 

MVB1 LPTVAVLV- LAVSWA — K DNTTCDGPCG LRFRQMSQAG TRIVSGQSAO 

US ALL I- LALVGAA — V AFPVDDDD KIVGGYTCR 

41 *• • 


€0 

47 

52 

50 

31 


Tespec PRO-1 pep 
Tespec PRO - 2 pep 
h. prostas in 
m. acrosin prec 
in. trypsin prec 


-HLCGGS ILNENWVILSA SHCIFDQ 


-HLCGGS 1 1 HRWVW 1TA AHCIFPR 


■LNNSKL 
TLLELVAVNV 


PANILEFPWH VGIMNHGS 

HG EFPWQ VSIQMLGK 

AG QWPWQ VSI-TYEG -VHVCGGS LVSEQWV P-5A AHCjFP SEHHK EAYEVKLGAH 

LG AWPWH VSLQIFTSHN SRRYHACGGS LLNSHHV LTA ARC FDNKKKV YDWRLVFGAO 

ES SVPYQ VS L— NAG YHFCGGS UNDQWV |95A AHCjYKYRIQ VRLGEH 


• ♦ 


+* *=* 




106 

94 

103 

107 

76 


Tespec PRO-1 pep 
Tespec PRO-2 pep 
h. prostas in 
m. acrosin prec 
m. trypsin prec 


E 1 1 HGTEDLS TKG I KYQKVD KLFLHPKFDD WLLDN 
TWIIGIKTFS OTNLERKQVO K 1 1 AHRDYKP POLOS 

OLD SY SEDAKVSTLK Dl \ PHPSYLO EGSQG 

E I EYGRNKPV KEPOQERYVQ K1VIHEKYNV VTEGN 
NIN VL EGNEGFVDSA Kt IRHPNYNS WTLDN 


! l ALL LLKSPLNLSV NRIPICTSE- 
_CLL LLATPIOFNK DKMPICLPO- 
I ALL GLSRPITFSR YIRPICLPAA 
I ALL K I TPPVTCGN FIGPCCLPHF 
1 ML I KLASPVTLNA RVASVPLP— 


* * ♦ 


•4 a 4* ■ * ♦* • • 


165 

153 

158 

167 

129 


Tespec PRO-1 pep ISDIQAWRN- CWVTGWGITN TSEKGVQPT I -LQAVKVDLY RWDWCG Y ILSL 214 

Tespec PRO-2 pep REN— SWDR- CWIISEWAYTH GHGSAKGSNM HLKKLRWQI SWRTCA K RVTQ 201 

h prostas in NASFPNGLH- CTVTGWGHVA PSVSLLTPKP -LOOLEVPLI SRETCNO.YN I OAKPEEPHF 216 

m. acrosin prec KAGPPOIPHT CYVTGWGY I K EKAPRPSP-V -LMEARVDL I OLDLCNSTQW YNGR 219 

cn. trypsin prec SSCAPAGTO- CLISGWGNTL SN-GVNNPDL -LQCVDAPVL PQADCEA — S YPGD 178 

• • • 4 • * ■ ■ ♦ * 4** • 


Tespec PRO-1 pep 
Tespec PRO-2 pep 
h. prostas in 
m. acrosin prec 
m. trypsin prec 


LTKNHLCAGT 

LSRNULCAWK 

VOEDMVCAGY 

VTSTNVCAGY 

ITNNMICVGF 

• • • • <4* 


ODPGKIDACOG DSGGALVjCNK KRNTAIWYOV 
EVGTN GKCQG DSGAPMVBA- NWETRRLFQV 


VEGGK DACOG OSGGPLSlCPV E— O-LWYLT 
PEGKIdTCM DSGGPLMCRD NVDS-PFWV 
LEGGKDSCQG DSGGPVViCNG ELQG-I 


GIVSWGMGCG 
GVFSWG I TSG 
GIVSWGDACG 
GITSWGVGCA 
— VSWGYGCA 


KKNLPGVYTK 

SRGRPG I FVS 

ARNRPGVYTL 

RAKRPGVYTA 

OPDAPGVYTK 

• 

1 V “ 1 


274 

260 

273 

278 

231 


Tespec PRO-1 pep 
Tespec PRO-2 pep 
h. prostas i n 
m. acrosin prec 
no. trypsin prec 


VSHYVRWISK QT AKAGRPYMYE GNSACPLVLS C-R 308 

VAQFIPWILE ET QREGRALALS KASKSLLAGS P-RYH 296 

ASSY A SWIGS KVT ELQ PRWPQTQES -QPDSNLCGS KLA FSS APAQGL 320 

TYTDYLDW I AS KIGPNALHLI QPATPHPPTT RHPMVSFHPP SLRPPWYFQH LPSRPLYLRP 338 
VCNYVDWIQN 243 


Tespec PRO-1 pep 
Tespec PRO-2 pep 
h. prostas in 
ra. acrosin prec 
m. trypsin prec 


—ail FLYF VHFL LT 321 

— PIL LSMG SOIL LAA1F — 312 

LRPIL FLPL GLALG LL 336 

LRPLLHRPSS TOTSSSliIPL LSPPTPAQPA SFTIATOHMR HRTTLSFARR LQRLIEALKM 398 
— 243 


Tespec PRO-1 pep 

Tespec PRO-2 pep 

h. prostas in 

m. acrosin prec RTYPMKHPSG 
ra. trypsin prec 


SDDKSNC 

— SPW LSEH 

YSGPRNYHYR FSTFEPLSNK PSEPFLHS 
ADN 


321 

319 

343 

436 

246 
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iq 20 30 40 50 60 70 80 90 

CTG7GGC7GGCAT6TT6TCAGCTCT6GC7G6A66CAAAGGT7T6GCAA 1 1 ( I GGAC76GAAT7G ACAAGAA6ATG77CCA6C77CTAA77 

II F Q L L I 


170 


180 


100 110 120 130 140 150 160 

CCCCTGCTTT7GGCACTCAAGG6ACATGCCCAGGACAATCCAGAAAACGTACAATGTGGCCACAG6CCTGCTTTTCCAAACTCGTCAT6G 

PLLLALRBHAOOIIPEHVOCBHftPAFPNSSW 

190 200 210 . 220 230 240 250 260 270 

77ACCA7T7CA7GAAC6GC77CAA67CCAGAA7667GA676CCC67B6CAAG7GA67A7CCA6A7G7CAC66AAACACC7C767GfiA66C 

LP F H E R L 0 V 0 H6EC PtQ VS I QMSRKM LCGG 

280 290 300 310 320 330 340 350 360 

TCAATCTTACATTGGTGGTGGBTTCTBACAGCCGCACACTGCnCCGAAGAACCCTATTAGACATGBCCGTGGTAAATGTCACTGTGfiTC 

SI L H W W W V L 7 A A H C F RRTLLDMAVVNVTVV 

370 380 390 400 410 420 430 440 450 

ATGG6AACGA6AACATTCAGCAACATCCACTC6GAGAGAAAGCAAGTGCAGAAGBTCATTATTCACAAAGATTACAAACC6CCCCAGCTC 

MGTRTFSH I HSERKQVQKVI IHKDYKPPOL 

460 470 480 490 500 510 520 530 540 

GACAG7GACC7C7C7C76C77C7AC77GCCACACCA676CAA77CAGCAA777CAAAA7GCC7G7C7GCC76CAGGAG6AG6AGABGACC 

D S JL L SLLLLATPVQFSNFKMPVCLQEEERT 

550 560 570 580 590 600 610 620 630 

TGGGACT6GTGTTG6AT6GCACA6TG6GTAACGACCAATGGGTATGACCAATAT6ATGACTTAAACATGCACCTGGAAAAGCTGAGAGTG 

WD1CWMA0WVTTN0YDBY0DLIIIIHLEK L R V 

640 650 660 S70 680 690 700 710 720 

6TGCA6ATTAGCCGGAAAGAATGTGCCAAGA6GGTAAACCA6CTGTCCAGGAACATGATTTGTGCTTCGAACGAACCABGCACCAATGGT 
VQ I SRKECAKRVHQLSRMIIICASMEPGT N m § mmm 

730 740 750 760 770 780 790 800- 810 

TCnCAAGGGAGACAGTGGGGCACCTCTBBTTTBTGCTATTTATGGAACCCAGAGACTCTTCCAAGTGGGTGTCTTCAGTGGBfiGCATA 

fKfiDSGAPLVC At YB70RLF0VGVFS6BI 


A1 

I 


820 830 840 850 860 870 


880 890 900 

AGATCTGGCTCCAGGGGGAGACCTGGTATG7TTGTGTCTGTGGCTCAA7TTATTCCATGAA6CCAGGAGGAGACA6AAAAGGABG6GAAA 

RSBSRGRPBMFVSVAOFI P* 

980 990 


GCCTACACCATAATCTCAGGATCCACGAGAAGCCGAGAAGCTCACTGG7GTGTGTTCCTCAG7ACCCCTTCTT6C7AGGATTGBGGTCTC 


920 


930 


940 


950 


960 


970 


1000 1010 1020 1030 

AAA7GCTGC7GGCC ACC ATGTT7 ACC6G T6AJAAAC C7 AACYRCW 
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h Tespec PRO-2 pep MFOLLIPLU. AL KGHA GONPENVOCG HRPAFPNSSW LPFHERLOVQ NGECPWOVSI 

n Teepee PRO-2 pep M HLPLLI ALLNASKGQA KDQQESVLCG HRPAFPNSSW LPLRQJLEVQ HGEFPWQVS I 

* *** ** ** * * ** I' M ' T li ** * * ** ** *** * 

h Tespec PRO-2 pep QMSRKHLCGG SILHWIWV CT AAHCf RRTU. OHAWNVTW HGTRTFSNIH SERKQVQKVI 
in! Tespec PRO-2 pep QULGKHLCGQ SI IHRWWV tT AAHCF PRTIL ELVAVNVTW MGIKTFSDTN LERKOVOKI I 

** ****** ** * ***** ***** **** • > r > r | i ** ***• ********* 


h. Tespec PRO-2 pep 
rl Tespec PRO-2 pep 


IHKDYKPPQL DsSLsUJULA TPVQFSNFKM PVCLQEEERT WDWCWHAQWV TTNGYDQYDD 
AHRDYKPPDL DSpLCLLLLA TPIOFNKDKH PICLPQRENS WDRCWIISEWA YTHGHGSAKG 


** *•** 


• * 


* * 


h. Tespec PRO— 2 pep 
m. Tespec PRO-2 pep 


LNMHLEKLRV VOISRKECAK RVNGLSRNMl CASNEPGTN jG 1 FKGDSGAPL Vi CA I YGTQRL 
SNMHLKKLRV V01SWRTCAK RVTQLSRNML CAWKEVGT W3 KCQGDSGAPW^/j cANWETRRL 


h Tespec PRO-2 pep FOVGVFSGG1 RSGSRGRPGM FVSVAGFIP 

m. Tespec PRO-2 pep FOVGVFSWGI TSGSRGRPGI FVSVAOFIPW 1 LEETCREGR ALALSKASKS LLAGSPRYHP 


h. Tespec PRO-2 pep 

m. Tespec PRO-2 pep 1LLSHGSOIL LAAIFSDDKS NC 


56 

57 


116 

117 


176 

177 


236 

237 


265 

297 


265 

319 
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El 1 3 


10 20 30 40 50 60 70 80 90 

GGCCTCTGTCACCMCGG6CCCACAGCACAGCCCAGGGCCAT6CTCCTGTTCTCAGTGTTGCTGCTCCTGTCCCTGGTCACG66AACTCA 

MLLFSVLLLLSLVT6TQ 

100 110 120 130 140 ISO 160 170 180 

GCTCGGTCCACGGACTCCTCTCCCAGAGGCTGGAGTGGCTATCCTAGGCAGGGCTAG6GGA6CCCACCGCCCTCA6CCCCGTCATCCCCC 

LGPRTPLPEA6VA I LGRARGAHRPQPRHPP 


260 


270 


190 200 210 220 230 240 250 

CAGCCCAGTCAGTGAATGT6GTGACAGATCTATTTTCGAGGGAAGAACTCGGTATTCCAGAATCACA6GG6GGATGGAGGCGMG6TGGG 

SPVS ECG D RS I FE 6RTRYSR I TGGMEAEVG 


350 


360 


280 290 300 310 320 330 340 

TGAGTTTCCGTGGCAGGTGAGTATTCA6GCAAGAAGTGAACCTrTCTGTGGCGGCTCCATCCTCAACAAGTGGTGGATTCTCACT6C6GC 

EFPWQVS I QARSEPFCQGS I LNKWW I L T A A 


440 


450 


370 380 390 400 410 420 430 

TCACT6CTTATATTCC6A6GA6CTGTTTCCA6AAGAACTGAGTGTCGT6CTG66GACCAACGACTTAACTAGCCCATCCAT6GAAATAAA 

H C L yseelfpeelsvvlgtndltspsmeik 

460 470 480 490 500 510 520 530 540 

GGAGGTCGCCAGCATCATTCTTCACAAAGACTTTAAGAGAGCCAACATGGACAATGACATTGCCTTGCTGCTGCTGGCTTCGCCCATCAA 

EVAS l t LRKOFKRAMIIDND I ALLLLASP I R 
SO 560 570 580 590 600 610 620 630 

GCTCGATGACCTGAAGGTGCCCATCTGCCTCCCCACGCAGCCCGGCCCTGCCACATGGCGCGAATGCTGGGTGGCAGGTTGGGGCCAGAC 

LDDLKVP I CLPTQPGPATWRECWVAGWGQT 


700 


710 


720 


640 650 660 670 680 690 

CAATGCTGCTGACAAAAACTCTGTGAAAACGGATCTGATGAAAGCGCCAATGGTCATCATGGACTG6GAGGA6TGTTCAAAGATGTTTCC 

maadknsvktdlmkapmvimdweecskmfp 

730 740 750 760 770 780 790 800 810 

aaaacttaccaaaaatatgctgtgtgccggatacaagaatgagagctatgatgcctgcaagggtgacagtggggggcctctggtctgcac 

KLTKNHLCA6YKNES Y PACK GOSGGP LJ.C T 
820 830 840 850 860 870 880 890 900 

CCCA6AGCCTGGTGAGAAGT6QTACCA6GTG6GCATCATCAGCT686GAAAGAGCTGT8QAGATAAGAACACCCCAGG6ATATACACCTC 

PEPGEKVYQVGI I SWGKSCGDKNTPGIYTS 

910 920 930 940 950 960 970 980 990 

GTTGGTGAACTACAACCTCTGGATCGAGAAAGTGACCCAGCTAGGA6GCAGGCCCTTCAATGCAGAGAAAAGGAG6ACTTCTGTCAAACA 

LVMYMLWI EKVTQL66RPFNAEKRRTSVK0 

1000 1010 1020 1030 1040 1050 1060 1070 1080 

GAAACCTATGGGCTCCCCAGTCTCGGGAGTCCCAGAGCCAGGCAGCCCCAGATCCTGGCTCCTGCTCTGTCCCCTGTCCCATGTGTTGTT 
KPMGSPVSGVPEPGS PRSWLLLCPLSHVIF 


1090 


1100 


1110 


1120 


1130 
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10 20 30 40 50 60 70 80 90 

GTCA6CCTGGCCTCCAACACACAGCACAGCCA6AGCCATGATCCT6CCCTCCATCCTGCTACTT6TTGCCCACACCCTGGAAGCAAATGT 

MILPS I LLLVAHTLE ANV 


too 110 120 130 140 150 160 170 180 

T6AGTGTGGT6TGAGACCCCTGTATGATAGCA6AATTCAATACTCCAGGATCATA6AAG6GCA6GA6GCTGA6CT6G6TGAGTTTCCATG 

ECGVRPLYPSRIOYSRI IEGQEAEL6EFPW 

190 200 210 220 230 240 250 260 270 

6CAGGTGA6CATTCAGGAAAGT6ACCACCATTTCTGCGGCGGCTCCATTCTCAGTGAGTGGTGGATCCTCACCGTGGCCCACTGCTTCTA 

OVS I Q ESDHHFCGG S I LSEWWI L T V A H C F Y 

280 290 300 310 320 330 340 350 360 

T6GTCA6GAGCTTTCCCCAACAGATCTCAGAGTCAGAGTGGGAACCAAT GACTT AACT ACTTCACCCGTGGAACT AGAGGTC ACC ACCAT 
AQELSPTOLRVRVGTNDLTTSPVELEVTT I 

370 380 390 400 410 420 430 440 450 

AATCCG6CACAAAG6CTTTAAACGGCTGAACAT6GACAAC6ACATT6CCTTGTTGCTGCTAGCCAA6CCCTTGGCGTTCAATGAGCTGAC 
I BHKGFKRLMMDWP I ALLLLAKPLAFNELT 

460 470 480 490 500 510 520 530 540 

G6TGCCCATCTGCCTTCCTCTCTGGCCCGCCCCTCCCAGCTG6CACGAATGCTGGGTG6CAGGATGGGGCGTAACCAACTCAACTGACAA 
VP I CLPL»PAPPSWHEC»VAGWGVTNSTDK 

550 560 570 580 590 600 610 620 630 

GGAATCTATGTCAAC6GATCTGATGAAG6TGCCCATGCGTATCATAGAGTG6GAGGAAT6CTTACAGATGTTTCCCAGCCTCACCACAAA 

ESMSTDLUKVPMRI IEWEECLQMFPSLTTN 


640 650 660 670 680 690 700 710 720 

CATGCTGTGTGCCTCATATGGTAATGAGA6CTACGAT6CTTGCCAG6GTGACAGT6GG6GACCGCTTGTCTGCACCACAGATCCTGGCAG 

MLCASYGNESY OACOGPSGGPLV C T T P P G S 

730 740 750 760 770 780 790 800 810 

TAGGTGGTACCAGGTGGGCATCATCA6CTGG6GCAAGAGCTGTGGAAAAAAAGGCTTCCCAGGGATATATACTGTATTGGCAAAGTATAC 
RWYQVGI I SWGKSC6KKGFP 6IYTVLAKYT 


820 830 840 850 860 870 880 890 900 

CCTGTGGATTGAGAAAATAGCCCAGACAGAGGGGAAGCCCCTGGATTTTAGAGGTCAGA6CTCCTCTAACAA6AAGAAAAACAGACAGAA 

LW I EKI AQTEGKPLPFRGQSSSNKKKNRQN 


910 920 930 940 950 960 970 980 990 

CAATCAGCTCTCCAAATCCCCAGCCCTGAACTGCCCCCAAAGCTGGCTCCTGCCCTGTCTGCTGTCCTTTGCACTGCTTAGAGCCTTGTC 
NQLSKSPALNCPQSWLLPCLLS FALLRALS 


1000 1010 1020 1030 

CAACTGGAAATAAAACAATGCAGTCTCTGATCCACCCT 
N W K * 
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CAjGCQ- 


4T <*• 


?<yr 






CAG CACAGC 
CAG CACAGC 


ngccatgitc ct 

PGCCATqirC CT 


3cc 

in 



B 



GGAA CTCAGCTCG6 TCCACGGACT 



CTCCCN 


SfrilM 


TCCTA GGCAGGGCTA GGGGAGCCCA CCGCCCTCAG CCCCGTCATC 


CCCCCAGCCC AGTCA 



rrCTGGrqr 

trGTGGTA 


fj& GAjflc( fitfK tJSM^ga AkF^ApAffl 

QA GAH arMTTT gGApck wA ga Attrcfc qMffl 



GAGG 
tG GAGG 





rGGGTGAGTT TCCffrGGCAG GTGAttETT< 
TG6GTGAGTT TCuTTGGCAG CTGAGMATT< 




rGA cq 
AAG Td 


lew 



mrc t 

C T 


KGCGGCT CCA1 
CmGGCGGCT CCA1 


iHcfcAb T 

T DCTCAh 


CAGTGGTGG A" 
Ok AGTGGTGGAj 


TbCTCACt 

T TCTCAa 


TGGC 
( GG( 

cactc err 
cactg err 

m 


CCAjflf 

ccaaIi 

ijGACTT AACTAtT 
dGACTT AACTAfcC 


GAGGAG 

QAGGAG 


am 

cmr 



GA 

GA 


} 


BGTC RGACT 
I lGTC E TGqT 


-»! 
GGG 

GGG 




GAGCT Ct 


GAGCT d 



m 


GCCACA 

rikACA 


S dCTTTAA - k C&CT^A C 

&2llA£ja4giGc<kuL 


ATGGACAAD 

atggacaaMg 


Ug acattgcctt 

ACATTGCCTT 


Sfreafeerk |&1 aWgcc3‘ 

iMri-rTGCTfc kartoGCCcK 


mm 


U TGAB 
TGA[ 


JctgaHg 

JctgaM g 


GTGCCCATCT GCCTtT 
GTGCCCATCT GCCTI 




GAATG CTGGGTGGCA G 
1CGAATG CTGGGTGGCA GGBTTGGGG 


SlTGGGGcfc T^CCAAbFMCT 

^ggggce Ac UccAAf rdc Irdci 


GACAAC 
dCTGACAAA 



dAACGGATCT GATGAAfcl 
A tAACGGATCT GATGAAfc 



TCAThGAuTG GGAGGAI 

tcatHgaptg ggagga 



GATGTi 

GATGTj 


tnCd<W5dCT UACCADAAAIC iatgctgtctg 
rrcq foMcr Ha ccaka a a|t Iatgctgtgtg 


^TA^G 


TGAGAGC TAbGATGd 
ATGAGAGC TAffGATGCt 


I 


GGGT GA CAGT GGGG 
GGCTGA CAGTGGGG 


3a 

/ L« 
01 



IGTCT GCAC 
GTCT GCAC 



Iaggtgggcat catcagctgg g 
Lggtgggcat catcagctgg _g 




iAGAGCT GT G( 
GAGCT GTGGj 


gaUa&TV 

GAnAmAAfa 


AGqqmcccA gggatat^ 
JGAA{^< 


BtgtJtt 

IgcTcqrr 


gg: a 
ggt c 




He CTtTGGA 
crtrcGA 


i 


K> AGAA 
G AGAAA 



t 





CduTGAA 

\dqcAGG 


I GCCC 
ft GCCC 



CCTGGCTCC TG( 
OCTGGCTCC G< 


aGTa 

CTGTgC 


daGTCC 


dcrGTcq ^n 


ffi 



C/iACT 
GTfe 


CTGa 


Gfc/WA TAAAA 
TUA TAAAA 





53 

56 


80 

116 


90 

176 


134 

236 


194 

296 


254 

356 


314 

416 


371 

476 


431 

536 


491 

596 


551 

656 


611 

716 


671 

776 


731 

836 


791 

896 


851 

955 


910 

1013 


970 

1072 


1028 

1123 
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< 400 > 1 


cctgcctcag tgttggagct ccccattgct gatgtgcagg caagccg atg aaa cga 

Met Lys Arg 

1 


56 


tgg aag gac aga aga aca ggc ctg ttg ctg cca ttg gtc etc ctg ttg 
Trp Lys Asp Arg Arg Thr Gly Leu Leu Leu Pro Leu Val Leu Leu Leu 


10 


15 


104 


ttt ggg gca tgt age tea ctg gca tgg gta tgt ggc egg cga atg agt 
Phe Gly Ala Cys Ser Ser Leu Ala Trp Val Cys Gly Arg Arg Met Ser 


20 


25 


30 


35 


152 


age aga tcc caa caa ett aac aat get tet get ate gtg gaa ggc aaa 
Ser Arg Ser Gin Gin Leu Asn Asn Ala Ser Ala lie Val Glu Gly Lys 


40 


45 


50 


200 


ect get tet get ate gtg gga ggc aaa cct gca aac ate ttg gag ttc 
Pro Ala Ser Ala lie Val Gly Gly Lys Pro Ala Asn He Leu Glu Phe 


55 


60 


65 


248 


ccc tgg cat gtg ggg att atg aat cat ggt agt cat etc tgt ggg gga 
Pro Trp His Val Gly He Met Asn His Gly Ser His Leu Cys Gly Gly 


296 


70 


75 


80 
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tct att etc aat gag tgg tgg gtt eta tet gca tee cat tgc ttc gac 344 

Ser lie Leu Asn Glu Trp Trp Val Leu Ser Ala Ser His Cys Phe Asp 

85 90 95 

caa eta aac aac tct aaa ttg gag ate att cat ggc act gaa gac etc 392 

Gin Leu Asn Asn Ser Lys Leu Glu lie He His Gly Thr Glu Asp Leu 

100 105 110 115 

age aca aag ggc ata aag tat cag aaa gtg gac aag tta ttc ttg cac 440 

Ser Thr Lys Gly lie Lys Tyr Gin Lys Val Asp Lys Leu Phe Leu His 

120 125 130 

cca aag ttt gat gac tgg etc ctg gac aac gac ata get ttg etc ttg 488 

Pro Lys Phe Asp Asp Trp Leu Leu Asp Asn Asp He Ala Leu Leu Leu 

135 140 145 

etc aaa tee cca tta aac ttg agt gtc aac agg ata cct ate tgc act 536 

Leu Lys Ser Pro Leu Asn Leu Ser Val Asn Arg lie Pro He Cys Thr 

150 155 160 

tea gaa ate tct gac ata cag gca tgg agg aac tgc tgg gtg aca gga 584 

Ser Glu He Ser Asp He Gin Ala Trp Arg Asn Cys Trp Val Thr Gly 

165 170 175 

tgg ggc att act aat act agt gaa aaa gga gtc caa ccc aca att ctg 632 

Trp Gly He Thr Asn Thr Ser Glu Lys Gly Val Gin Pro Thr He Leu 
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180 185 190 195 

cag gca gtc aaa gtg gat ctg tac aga tgg gat tgg tgt ggc tat att 680 

Gin Ala Val Lys Val Asp Leu Tyr Arg Trp Asp Trp Cys Gly Tyr lie 

200 205 210 

ttg tct eta tta acc aag aat atg ctg tgt get ggg act caa gat cct 728 

Leu Ser Leu Leu Thr Lys Asn Met Leu Cys Ala Gly Thr Gin Asp Pro 

215 220 225 

ggg aag gat gee tgc cag ggc gac agt gga gga get etc gtt tgc aac 776 

Gly Lys Asp Ala Cys Gin Gly Asp Ser Gly Gly Ala Leu Val Cys Asn 

230 235 240 

aaa aag aga aac aca gcc att tgg tac cag gtg ggc att gtc age tgg 824 

Lys Lys Arg Asn Thr Ala lie Trp Tyr Gin Val Gly He Val Ser Trp 

245 250 255 

ggc atg ggc tgt ggc aag aag aat ctg cca gga gta tac acc aag gtg 872 

Gly Met Gly Cys Gly Lys Lys Asn Leu Pro Gly Val Tyr Thr Lys Val 

260 265 270 .275 

tea cac tat gtg agg tgg ate age aag cag aca geg aag geg ggg agg 920 

Ser His Tyr Val Arg Trp He Ser Lys Gin Thr Ala Lys Ala Gly Arg 


280 


285 


290 
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cct 

tat 

atg 

tat 

gag 

cag 

aac 

tet 

geg 

tgc 

cct 

ttg 

gtg 

etc 

tet 

tgc 

Pro 

Tyr 

Met 

Tyr 

Glu 

Gin 

Asn 

Ser 

Ala 

Cys 

Pro 

Leu 

Val 

Leu 

Ser 

Cys 




295 





300 


* 

- 


305 



egg 

get 

ate 

ttg 

ttc 

eta 

tat 

ttt 

gta 

atg 

ttt 

ett 

eta 

ace 

tga 


Arg 

Ala 

lie 

Leu 

Phe 

Leu 

Tyr 

Phe 

Val 

Met 

Phe 

Leu 

Leu 

Thr 





310 





315 





320 





tgattaaacg tgagactgcc 


< 210 > 2 
<21 1> 321 
<212> PRT 

<21 3> Mus musculus 
<400> 2 


Met Lys Arg 
1 


Trp Lys Asp Arg Arg Thr Gly Leu Leu Leu Pro Leu Val Leu Leu Leu 
5 10 15 

Phe Gly Ala Cys Ser Ser Leu Ala Trp Val Cys Gly Arg Arg Met Ser 
20 25 30 35 


968 


1013 


1033 


Ser Arg Ser Gin Gin Leu Asn Asn Ala Ser Ala lie Val Glu Gly Lys 
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40 45 50 

* 

Pro Ala Ser Ala lie Val Gly Gly Lys Pro Ala Asn lie Leu Glu Phe 

55 60 65 

Pro Trp His Val Gly lie Met Asn His Gly Ser His Leu Cys Gly Gly 

70 75 80 

t 

* 

Ser lie Leu Asn Glu Trp Trp Val Leu Ser Ala Ser His Cys Phe Asp 
85 90 95 

Gin Leu Asn Asn Ser Lys Leu Glu He lie His Gly Thr Glu Asp Leu 

100 105 110 115 

Ser Thr Lys Gly He Lys Tyr Gin Lys Val Asp Lys Leu Phe Leu His 

120 125 130 

Pro Lys Phe Asp Asp Trp Leu Leu Asp Asn Asp He Ala Leu Leu Leu 

135 140 145 

Leu Lys Ser Pro Leu Asn Leu Ser Val Asn Arg lie Pro He Cys Thr 
150 155 160 

Ser Glu lie Ser Asp He Gin Ala Trp Arg Asn Cys Trp Val Thr Gly 
165 170 


175 




pV* 
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Trp Gly lie Thr Asn Thr Ser Glu Lys Gly Val Gin Pro Thr lie Leu 
180 185 190 195 

Gin Ala Val Lys Val Asp Leu Tyr Arg Trp Asp Trp Cys Gly Tyr lie 

200 205 210 

Leu Ser Leu Leu Thr Lys Asn Met Leu Cys Ala Gly Thr Gin Asp Pro 

215 220 225 

Gly Lys Asp Ala Cys Gin Gly Asp Ser Gly Gly Ala Leu Val Cys Asn 
230 235 240 

Lys Lys Arg Asn Thr Ala lie Trp Tyr Gin Val Gly lie Val Ser Trp 
245 250 255 

Gly Met Gly Cys Gly Lys Lys Asn Leu Pro Gly Val Tyr Thr Lys Val 

260 265 270 275 

Ser His Tyr Val Arg Trp lie Ser Lys Gin Thr Ala Lys Ala Gly Arg 

280 285 290 

Pro Tyr Met Tyr Glu Gin Asn Ser Ala Cys Pro Leu Val Leu Ser Cys 

295 300 305 

Arg Ala He Leu Phe Leu Tyr Phe Val Met Phe Leu Leu Thr 
310 315 320 
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<210> 3 
<21 1> 1034 
<212> DNA 

<213> Mus musculus 

< 220 > 

<22 1> CDS 

<222> (69).. (1025) 

<400> 3 

cccacgcgtn cggttgtatc aatgtgggca gggcatcaag gcaggcacca ctgcactgga 60 


atgacaac atg atg etc cca ett eta att gca ctg etc atg get tee aag 

Met Met Leu Pro Leu Leu lie Ala Leu Leu Met Ala Ser Lys 


1 


10 


110 


gga caa get aag gac cag caa gaa tea gtt ctg tgt ggc cac aga cct 
Gly Gin Ala Lys Asp Gin Gin Glu Ser Val Leu Cys Gly His Arg Pro 


15 


20 


25 


30 


158 


gee ttc cca aac tea tea tgg ctg cca ttg egg gag ctg ett gag gtc 
Ala Phe Pro Asn Ser Ser Trp Leu Pro Leu Arg Glu Leu Leu Glu Val 

35 40 45 


206 


cat ggt gag ttc cca tgg 






i 


WO 00/26352 


PCT/JP99/061 1 1 


9/49 


Gin His Gly Glu Phe Pro Trp Gin Val Ser lie Gin Met Leu Gly Lys 

50 55 60 

cac ctg tgt gga ggc tcc ate ate cac egg tgg tgg gtt ctg aca gca 302 

His Leu Cys Gly Gly Ser lie lie His Arg Trp Trp Val Leu Thr Ala 

65 70 75 

gca cac tgc ttc ccg aga acc eta tta gaa ctg gta gca gtc aat gtc 350 

Ala His Cys Phe Pro Arg Thr Leu Leu Glu Leu Val Ala Val Asn Val 

80 85 90 

act gtg gtc atg gga ate aag act ttc agt gac acc aac tta gag aga 398 

Thr Val Val Met Gly He Lys Thr Phe Ser Asp Thr Asn Leu Glu Arg 

95 100 105 110 

aaa caa gtg cag aag ate att get cac aga gac tac aaa ccg ccc gac 446 

Lys Gin Val Gin Lys He He Ala His Arg Asp Tyr Lys Pro Pro Asp 

115 120 125 

ett gac age gac etc tgc ctg etc eta ett gee aeg cca ate caa ttc 494 

Leu Asp Ser Asp Leu Cys Leu Leu Leu Leu Ala Thr Pro He Gin Phe 

130 135 140 

aat aaa gac aaa atg ccc ate tgc ctg cca cag agg gag aac tec tgg 542 

Asn Lys Asp Lys Met Pro He Cys Leu Pro Gin Arg Glu Asn Ser Trp 

145 150 155 
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gac egg tgc tgg atg tea gag tgg gca tat act cat ggc cat ggt tea 590 

Asp Arg Cys Trp Met Ser Glu Trp Ala Tyr Thr His Gly His Gly Ser 
160 165 170 

gee aaa ggc tea aac atg cac ctg aag aag etc agg gtg gtt cag att 638 

Ala Lys Gly Ser Asn Met His Leu Lys Lys Leu Arg Val Val Gin lie 

175 180 185 190 

* 

age tgg agg aca tgt geg aag agg gtg act cag etc tee agg aac atg 686 

Ser Trp Arg Thr Cys Ala Lys Arg Val Thr Gin Leu Ser Arg Asn Met 

195 200 205 

ett tgt get tgg aag gaa gtg ggc ace aac ggc aag tgc cag gga gac 734 

Leu Cys Ala Trp Lys Glu Val Gly Thr Asn Gly Lys Cys Gin Gly Asp 

210 215 220 

age ggg gca ccc atg gtc tgt get aac tgg gag act egg aga etc ttt 782 

Ser Gly Ala Pro Met Val Cys Ala Asn Trp Glu Thr Arg Arg Leu Phe 

225 230 235 

caa gtg ggt gtc ttc age tgg ggc at a act tea gga tee agg ggg agg 830 

Gin Val Gly Val Phe Ser Trp Gly lie Thr Ser Gly Ser Arg Gly Arg 

240 245 250 

cca ggc att ttt gtg tet gtg get cag ttt ate cca tgg ate ctg gag 878 
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Pro 

Gly 

lie 

Phe 

Val 

Ser 

Val 

Ala 

Gin 

Phe 

He 

Pro 

Trp 

He 

Leu 

Glu 

255 





260 





265 





270 

gag 

aca 

caa 

agg 

gag 

gga 

ega 

gee 

ett 

gee 

etc 

tea 

aag 

gee 

tea 

aaa 

Glu 

Thr 

Gin 

Arg 

Glu 

Gly 

Arg 

Ala 

Leu 

Ala 

Leu 

Ser 

Lys 

Ala 

Ser 

Lys r 





275 





280 





285 


agt 

etc 

ttg 

get 

ggc 

agt 

cca 

ege 

tac 

cat 

ccc 

ata 

ttg 

eta 

age 

atg 

Ser 

Leu 

Leu 

Ala 

Gly 

Ser 

Pro 

Arg 

Tyr 

His 

Pro 

He 

Leu 

Leu 

Ser 

Met 




290 





295 


. 



300 



ggc 

tet 

caa 

ata 

ctg 

ett 

get 

gee 

ata 

ttt 

tet 

gat 

gat 

aaa 

tea 

aat 

Gly 

Ser 

Gin 

lie 

Leu 

Leu 

Ala 

Ala 

He 

Phe 

Ser 

Asp 

Asp 

Lys 

Ser 

Asn 


305 310 315 


tgc taa gctctg 
Cys 

<210> 4 
<21 1> 319 
<212> PRT 

<213> Mus musculus 

4 

<400> 4 


926 


974 


1022 


1034 


Met Met Leu Pro Leu Leu lie Ala Leu Leu Met Ala Ser Lys 
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5 



Gly Gin Ala Lys Asp Gin Gin Glu Ser Val Leu Cys Gly His Arg Pro 
15 20 25 30 


Ala Phe Pro Asn Ser Ser Trp Leu Pro Leu Arg Glu Leu Leu Glu Val 

35 40 45 


Gin His Gly Glu Phe Pro Trp Gin Val Ser lie Gin Met Leu Gly Lys 

50 55 60 


His Leu Cys Gly Gly Ser lie He His Arg Trp Trp Val Leu Thr Ala 

65 70 75 


Ala His Cys Phe Pro Arg Thr Leu Leu Glu Leu Val Ala Val Asn Val 
80 85 90 


Thr Val Val Met Gly He Lys Thr Phe Ser Asp Thr Asn Leu Glu Arg 
95 100 105 110 


Lys Gin Val Gin Lys He He. Ala His Arg Asp Tyr Lys Pro Pro Asp 

115 120 125 


Leu Asp Ser Asp Leu Cys Leu Leu Leu Leu Ala Thr Pro He Gin Phe 


130 


135 


140 
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Asn Lys Asp Lys Met Pro lie Cys Leu Pro G.ln Arg Glu Asn Ser Trp 
145 150 155 


Asp Arg Cys Trp Met Ser Glu Trp Ala Tyr Thr His Gly His Gly Ser 
160 165 170 


Ala Lys Gly Ser Asn Met His Leu Lys Lys Leu Arg Val Val Gin lie 
175 180 185 190 


Ser Trp Arg Thr Cys Ala Lys Arg Val Thr Gin Leu Ser Arg Asn Met 

195 200 205 


Leu Cys Ala Trp Lys Glu Val Gly Thr Asn Gly Lys Cys Gin Gly Asp 

210 215 220 


Ser Gly Ala Pro Met Val Cys Ala Asn Trp Glu Thr Arg Arg Leu Phe 
225 230 235 


Gin Val Gly Val Phe Ser Trp Gly lie Thr Ser Gly Ser Arg Gly Arg 
240 245 250 


Pro Gly lie Phe Val Ser Val Ala Gin Phe He Pro Trp lie Leu Glu 
255 260 265 270 


Glu Thr Gin Arg Glu Gly Arg Ala Leu Ala Leu Ser Lys Ala Ser Lys 


275 


280 


285 
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Ser Leu Leu Ala Gly Ser Pro Arg Tyr His Pro lie Leu Leu Ser Met 

290 295 300 


Gly Ser Gin lie Leu Leu Ala Ala lie Phe Ser Asp Asp Lys Ser Asn 
305 310 315 


Cys 


<21 0> 5 
<21 1> 1035 
<212> DNA 
<213> Homo sapiens 

< 220 > 

<22 1> CDS 
<222> (73).. (867) 

<400> 5 

ctgtggctgg catgttgtca gctctggctg gaggcaaagg tttggcaatt ttggactgga 60 

attgacaaga ag atg ttc cag ctt eta att ccc ctg ett ttg gca etc aag 111 

Met Phe Gin Leu Leu lie Pro Leu Leu Leu Ala Leu Lys 


1 


5 


10 
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gga cat gcc cag gac aat cca gaa aac gta caa tgt ggc cac agg cct 
Gly His Ala Gin Asp Asn Pro Glu Asn Val Gin Cys Gly His Arg Pro 
15 20 25 


get ttt cca aac teg tea tgg tta cca ttt cat gaa egg ett caa gtc 207 

Ala Phe Pro Asn Ser Ser Trp Leu Pro Phe His Glu Arg Leu Gin Val 

30 35 40 45 

cag aat ggt gag tgc ccg tgg caa gtg agt ate cag atg tea egg aaa 255 

Gin Asn Gly Glu Cys Pro Trp Gin Val Ser lie Gin Met Ser Arg Lys 

50 55 60 


cac etc tgt gga ggc tea ate tta cat tgg tgg tgg gtt ctg aca gcc 
His Leu Cys Gly Gly Ser lie Leu His Trp Trp Trp Val Leu Thr Ala 

65 70 75 


gca cac tgc ttc cga aga acc eta tta gac atg gcc gtg gta aat gtc 
Ala His Cys Phe Arg Arg Thr Leu Leu Asp Met Ala Val Val Asn Val 

80 85 90 


act gtg gtc atg gga aeg aga aca ttc age aac ate cac teg gag aga 
Thr Val Val Met Gly Thr Arg Thr Phe Ser Asn lie His Ser Glu Arg 
95 100 105 


aag caa gtg cag aag gtc att att cac aaa gat tac aaa ccg ccc cag 
Lys Gin Val Gin Lys Val lie He His Lys Asp Tyr Lys Pro Pro Gin 
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110 

etc gac agt 
Leu Asp Ser 


115 

gac etc tet 
Asp Leu Ser 
130 


ctg ett eta 
Leu Leu Leu 


120 

ett gee aca 
Leu Ala Thr 
135 


cca gtg caa 
Pro Val Gin 
140 


125 

ttc 495 
Phe 


age aat ttc aaa atg cct gtc tgc ctg cag gag gag gag agg ace tgg 543 

Ser Asn Phe Lys Met Pro Val Cys Leu Gin Glu Glu Glu Arg Thr Trp 

145 150 155 

gac tgg tgt tgg atg gca cag tgg gta aeg ace aat ggg tat gac caa 591 

Asp Trp Cys Trp Met Ala Gin Trp Val Thr Thr Asn Gly Tyr Asp Gin 

160 165 170 


tat gat gac tta aac atg 
Tyr Asp Asp Leu Asn Met 
175 

age egg aaa gaa tgt gee 
Ser Arg Lys Glu Cys Ala 
190 195 

att tgt get teg aac gaa 

/ 

lie Cys Ala Ser Asn Glu 

210 


cac 

ctg 

gaa 

aag 

ctg 

aga 

His 

Leu 

Glu 

Lys 

Leu 

Arg 

180 





185 

aag 

agg 

gta 

aac 

cag 

ctg 

Lys 

Arg 

Val 

Asn 

Gin 

Leu 





200 


cca 

ggc 

acc 

aat 

ggt 

ate 

Pro 

Gly 

Thr 

Asn 

Gly 

lie 


215 


gtg gtg cag att 639 

Val Val Gin lie 

tee agg aac atg 687 

Ser Arg Asn Met 

205 

ttc aag gga gac 735 

Phe Lys Gly Asp 

220 
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17/49 


agt 

ggg 

gca 

cct 

ctg 

gtt 

tgt 

get 

att 

tat 

gga 

acc 

cag 

aga 

etc 

ttc 

783 

Ser 

Gly 

Ala 

Pro 

Leu 

Val 

Cys 

Ala 

lie 

Tyr 

Gly 

Thr 

Gin 

Arg 

Leu 

Phe 





225 





230 


• 



235 




caa 

gtg 

ggt 

gtc 

ttc 

agt 

ggg 

ggc 

ata 

aga 

tct 

ggc 

tcc 

agg 

ggg 

aga 

831 

Gin 

Val 

Gly 

Val 

Phe 

Ser 

Gly 

Gly 

lie 

Arg 

Ser 

Gly 

Ser 

Arg 

Gly 

Arg 




240 



* 


245 





250 





cct 

ggt 

atg 

ttt 

gtg 

tct 

gtg 

get 

caa 

ttt 

att 

cca 

tga 

agccaggagg 

880 

Pro 

Gly 

Met 

Phe 

Val 

Ser 

Val 

Ala 

Gin 

Phe 

He 

Pro 







255 





260 





265 







agacagaaaa ggaggggaaa gcctacacca taatctcagg atccacgaga agccgagaag 940 

ctcactggtg tgtgttcctc agtacccctt cttgctagga ttggggtctc aaatgctgct 1000 

ggccaccatg tttaccggtg ataaacctaa cyrcw 1035 

< 210 > 6 
<21 1> 265 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Phe Gin Leu Leu lie Pro Leu Leu Leu Ala Leu Lys 


1 


5 


10 
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18/49 


Gly His Ala Gin Asp Asn Pro Glu Asn Val Gin Cys Gly His Arg Pro 
15 20 25 

Ala Phe Pro Asn Ser Ser Trp Leu Pro Phe His Glu Arg Leu Gin Val 
30 35 40 45 

Gin Asn Gly Glu Cys Pro Trp Gin Val Ser lie Gin Met Ser Arg Lys 

50 55 60 

His Leu Cys Gly Gly Ser He Leu His Trp Trp Trp Val Leu Thr Ala 

65 70 75 

Ala His Cys Phe Arg Arg Thr Leu Leu Asp Met Ala Val Val Asn Val 

80 85 90 

Thr Val Val Met Gly Thr Arg Thr Phe Ser Asn lie His Ser Glu Arg 
95 100 105 

Lys Gin Val Gin Lys Val lie He His Lys Asp Tyr Lys Pro Pro Gin 
110 115 120 125 

Leu Asp Ser Asp Leu Ser Leu Leu Leu Leu Ala Thr Pro Val Gin Phe 

130 135 140 

Ser Asn Phe Lys Met Pro Val Cys Leu Gin Glu Glu Glu Arg Thr Trp 




1 


WO 00/26352 PCT/JP99/06111 

19/49 

145. " 150 155 

Asp Trp Cys Trp Met Ala Gin Trp Val Thr Thr Asn Gly Tyr Asp Gin 
160 165 170 

Tyr Asp Asp Leu Asn Met His Leu Glu Lys Leu Arg Val Val Gin lie 
175 180 185 

Ser Arg Lys Glu Cys Ala Lys Arg Val Asn Gin Leu Ser Arg Asn Met 

190 195 200 205 

lie Cys Ala Ser Asn Glu Pro Gly Thr Asn Gly He Phe Lys Gly Asp 

210 215 220 

Ser Gly Ala Pro Leu Val Cys Ala He Tyr Gly Thr Gin Arg Leu Phe 

225 230 235 

Gin Val Gly Val Phe Ser Gly Gly He Arg Ser Gly Ser Arg Gly Arg 
240 245 250 

Pro Gly Met Phe Val Ser Val Ala Gin Phe He Pro 
255 260 265 

<210> 7 
<21 1> 1028 
<212> DNA 
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/ 


20/49 


<213> Mus musculus 

< 220 > 

<22 1> CDS 

<222> (38).. (1000) 

<400> 7 

gtcagcctgg cctccaacac acagcacagc cagagcc atg ate ctg ccc tee ate 55 

Met lie Leu Pro Ser lie 
1 5 

acc ctg gaa gca aat gtt gag tgt ggt gtg 103 

Thr Leu Glu Ala Asn Val Glu Cys Gly Val 

15 20 

aga ccc ctg tat gat age aga att caa tac tee agg ate ata gaa ggg 151 

Arg Pro Leu Tyr Asp Ser Arg He Gin Tyr Ser Arg He He Glu Gly 

25 30 35 

cag gag get gag ctg ggt gag ttt cca tgg cag 

Gin Glu Ala Glu Leu Gly Glu Phe Pro Trp Gin 

40 45 

agt gac cac cat ttc tgc ggc ggc tee att etc 

Ser Asp His His Phe Cys Gly Gly Ser He Leu 


gtg age att cag gaa 199 

Val Ser He Gin Glu 

50 

agt gag tgg tgg ate 247 

Ser Glu Trp Trp He 


ctg eta ett gtt gee cac 
Leu Leu Leu Val Ala His 

10 


55 


60 


65 


70 
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r i 

L. 1 


21/49 
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etc acc gtg gee cac tgc ttc tat get cag gag ett tee cca aca gat 295 

Leu Thr Val Ala His Cys Phe Tyr Ala Gin Glu Leu Ser Pro Thr Asp 

75 80 85 

etc aga gtc aga gtg gga acc aat gac tta act act tea ccc gtg gaa 343 

Leu Arg Val Arg Val Gly Thr Asn Asp Leu Thr Thr Ser Pro Val Glu 

90 95 100 

eta gag gtc acc acc ata ate egg cac aaa ggc ttt aaa egg ctg aac 391 

Leu Glu Val Thr Thr lie lie Arg His Lys Gly Phe Lys Arg Leu Asn 

105 110 115 

atg gac aac gac att gee ttg ttg ctg eta gee aag ccc ttg geg ttc 439 

Met Asp Asn Asp He Ala Leu Leu Leu Leu Ala Lys Pro Leu Ala Phe 

120 125 130 

aat gag ctg aeg gtg ccc ate tgc ett cct etc tgg ccc gee cct ccc 487 

Asn Glu Leu Thr Val Pro He Cys Leu Pro Leu Trp Pro Ala Pro Pro 

135 140 145 150 

age tgg cac gaa tgc tgg gtg gca gga tgg ggc gta acc aac tea act 535 

Ser Trp His Glu Cys Trp Val Ala Gly Trp Gly Val Thr Asn Ser Thr 

155 160 165 


gac aag gaa tet atg tea aeg gat ctg atg aag gtg ccc atg cgt ate 


583 
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22/49 

Asp Lys Glu Ser Met Ser Thr Asp Leu Met Lys Val Pro Met Arg lie 

170 175 180 

ata gag tgg gag gaa tgc tta cag atg ttt ccc age etc acc aca aac 631 

lie Glu Trp Glu Glu Cys Leu Gin Met Phe Pro Ser Leu Thr Thr Asn 

185 190 195 

atg ctg tgt gee tea tat ggt aat gag age tac gat get tgc cag ggt 679 

Met Leu Cys Ala Ser Tyr Gly Asn Glu Ser Tyr Asp Ala Cys Gin Gly 

200 205 210 

gac agt ggg gga ccg ett gtc tgc acc aca gat cct ggc agt agg tgg 727 

Asp Ser Gly Gly Pro Leu Val Cys Thr Thr Asp Pro Gly Ser Arg Trp 

215 220 225 230 

tac cag gtg ggc ate ate age tgg ggc aag age tgt gga aaa aaa ggc 775 

Tyr Gin Val Gly He He Ser Trp Gly Lys Ser Cys Gly Lys Lys Gly 

235 240 245 

ttc cca ggg ata tat act gta ttg gca aag tat acc ctg tgg att gag 823 

Phe Pro Gly He Tyr Thr Val Leu Ala Lys Tyr Thr Leu Trp He Glu 

250 255 260 

aaa ata gcc cag aca gag ggg aag ccc ctg gat ttt aga ggt cag age 871 

Lys He Ala Gin Thr Glu Gly Lys Pro Leu Asp Phe Arg Gly Gin Ser 

270 275 


265 
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tcc 

tct 

aac 

aag 

aag 

aaa 

aac 

aga 

cag 

aac 

aat 

cag 

etc 

tcc 

aaa tcc 

919 

Ser 

Ser 

Asn 

Lys 

Lys 

Lys 

Asn 

Arg 

Gin 

Asn 

Asn 

* 

Gin 

Leu 

Ser 

Lys Ser 



280 



• 


285 





290 





cca 

gcc 

ctg 

aac 

tgc 

ccc 

caa 

age 

tgg 

etc 

ctg 

ccc 

tgt 

ctg 

ctg tcc 

967 

Pro 

Ala 

Leu 

Asn 

Cys 

Pro 

Gin 

Ser 

Trp 

Leu 

Leu 

Pro 

Cys 

Leu 

Leu Ser 


295 





300 





305 




310 


ttt 

gca 

ctg 

ctt 

aga 

gcc 

ttg 

tcc 

aac 

tgg 

aaa 

taaaacaatg < 

cagtctctga 

1020 

Phe 

Ala 

Leu 

Leu 

Arg 

Ala 

Leu 

Ser 

Asn 

Trp 

Lys 







315 320 


tccaccct 

< 21 0 > 8 
<21 1> 321 
<212> PRT 

<213> Mus musculus 


<400> 8 


Met lie Leu Pro Ser lie 
1 5 


Leu Leu Leu Val Ala His Thr Leu Glu Ala Asn Val Glu Cys Gly Val 


10 


15 


20 



I 
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Ar g Pro Leu Tyr Asp Ser Arg lie Gin Tyr Ser Arg lie lie Glu Gly 

25 30 35 

Gin Glu Ala Glu Leu Gly Glu Phe Pro Trp Gin Val Ser He Gin Glu 
40 45 50 

Ser Asp His His Phe Cys Gly Gly Ser He Leu Ser Glu Trp Trp He 
55 60 65 70 

Leu Thr Val Ala His Cys Phe Tyr Ala Gin Glu Leu Ser Pro Thr Asp 

75 80 85 

Leu Arg Val Arg Val Gly Thr Asn Asp Leu Thr Thr Ser Pro Val Glu 

90 95 100 

Leu Glu Val Thr Thr He He Arg His Lys Gly Phe Lys Arg Leu Asn 
105 110 115 

Met Asp Asn Asp lie Ala Leu Leu Leu Leu Ala Lys Pro Leu Ala Phe 
120 125 130 

Asn Glu Leu Thr Val Pro He Cys Leu Pro Leu Trp Pro Ala Pro Pro 
135 140 145 150 

Ser Trp His Glu Cys Trp Val Ala Gly Trp Gly Val Thr Asn Ser Thr 
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155 .160 165 

Asp Lys Glu Ser Met Ser Thr Asp Leu Met Lys Val Pro Met Arg lie 

170 175 180 

lie Glu Trp Glu Glu Cys Leu Gin Met Phe Pro Ser Leu Thr Thr Asn 
185 190 195 

t 

Met Leu Cys Ala Ser Tyr Gly Asn Glu Ser Tyr Asp Ala Cys Gin Gly 
200 205 210 

Asp Ser Gly Gly Pro Leu Val Cys Thr Thr Asp Pro Gly Ser Arg Trp 

215 220 225 230 

Tyr Gin Val Gly He He Ser Trp Gly Lys Ser Cys Gly Lys Lys Gly 

235 240 245 

Phe Pro Gly He Tyr Thr Val Leu Ala Lys Tyr Thr Leu Trp He Glu 

250 255 260 

Lys lie Ala Gin Thr Glu Gly Lys Pro Leu Asp Phe Arg Gly Gin Ser 
265 270 275 

* 

Ser Ser Asn Lys Lys Lys Asn Arg Gin Asn Asn Gin Leu Ser Lys Ser 
280 285 


290 






\ 

$ 

- 

WO 00/26352 

w 
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Pro Ala Leu Asn Cys Pro Gin Ser Trp Leu Leu Pro Cys Leu Leu Ser 
295 300 305 310 

Phe Ala Leu Leu Arg Ala Leu Ser Asn Trp Lys 

315 320 


<210> 9 
<21 1> 1123 
<21 2> DNA 

<213> Homo sapiens 

< 220 > 

<22 1> CDS 

<222> (41).. (1096) 

<400> 9 

ggcctctgtc acccccgggc ccacagcaca gcccagggcc atg etc ctg ttc tea 

Met Leu Leu Phe Ser 
1 5 

gtg ttg ctg etc ctg tcc 
Val Leu Leu Leu Leu Ser 

10 


ctg gtc aeg gga act cag etc ggt cca egg 103 

Leu Val Thr Gly Thr Gin Leu Gly Pro Arg 

15 20 


act cct etc cca gag get gga gtg get ate eta ggc agg get agg gga 


151 
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Thr Pro Leu Pro Glu Ala Gly Val Ala He Leu Gly Arg Ala Arg Gly 


25 


30 


35 


gcc cac cgc cct cag ccc cgt cat ccc ccc age cca gtc agt gaa tgt 
Ala His Arg Pro Gin Pro Arg His Pro Pro Ser Pro Val Ser Glu Cys 


40 


45 


50 


199 


ggt gac aga tet att ttc gag gga aga act egg tat tee aga ate aca 
Gly Asp Arg Ser lie Phe Glu Gly Arg Thr Arg Tyr Ser Arg lie Thr 


55 


60 


65 


247 


ggg g gg atg gag geg gag gtg ggt gag ttt ccg tgg cag gtg agt att 
Gly Gly Met Glu Ala Glu Val Gly Glu Phe Pro Trp Gin Val Ser lie 


70 


75 


80 


85 


295 


cag gca aga agt gaa cct ttc tgt ggc ggc tcc ate etc aac aag tgg 
Gin Ala Arg Ser Glu Pro Phe Cys Gly Gly Ser lie Leu Asn Lys Trp 


90 


95 


100 


343 


tgg att etc act geg get cac tgc tta tat tec gag gag ctg ttt cca 
Trp He Leu Thr Ala Ala His Cys Leu Tyr Ser Glu Glu Leu Phe Pro 


105 


110 


115 


391 


gaa gaa ctg agt gtc gtg ctg ggg acc aac gac tta act age cca tcc 
Glu Glu Leu Ser Val Val Leu Gly Thr Asn Asp Leu Thr Ser Pro Ser 


439 


120 


125 


130 
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atg 

gaa 

ata 

aag 

gag 

gtc 

gcc 

age 

ate 

att 

ett 

cac 

aaa 

gac 

ttt 

aag 

Met 

Glu 

lie 

Lys 

Glu 

Val 

Ala 

Ser 

He 

He 

Leu 

His 

Lys 

Asp 

Phe 

Lys 


135 





140 





145 





aga 

gcc 

aac 

atg 

gac 

aat 

gac 

att 

gcc 

ttg 

ctg 

ctg 

ctg 

get 

teg 

ccc 

Arg 

Ala 

Asn 

Met 

Asp 

Asn 

Asp 

He 

Ala 

Leu 

Leu 

Leu 

Leu 

Ala 

Ser 

Pro 

150 





155 





160 





165 

ate 

aag 

etc 

gat 

gac 

ctg 

aag 

gtg 

ccc 

ate 

tgc 

etc 

ccc 

aeg 

cag 

ccc 

lie 

Lys 

Leu 

Asp 

Asp 

Leu 

Lys 

Val 

Pro 

He 

Cys 

Leu 

Pro 

Thr 

Gin 

Pro 





170 

■ 




175 





180 


ggc 

cct 

gcc 

aca 

tgg 

ege 

gaa 

tgc 

tgg 

gtg 

gca 

ggt 

tgg 

ggc 

cag 

acc 

Gly 

Pro 

Ala 

Thr 

Trp 

Arg 

Glu 

Cys 

Trp 

Val 

Ala 

Gly 

Trp 

Gly 

Gin 

Thr 




185 





190 


* 



195 



aat 

get 

get 

gac 

aaa 

aac 

tet 

gtg 

aaa 

aeg 

gat 

ctg 

atg 

aaa 

geg 

cca 

Asn 

Ala 

Ala 

Asp 

Lys 

Asn 

Ser 

Val 

Lys 

Thr 

Asp 

Leu 

Met 

Lys 

Ala 

Pro 



200 





205 





210 




atg 

gtc 

ate 

atg 

gac 

tgg 

gag 

gag 

tgt 

tea 

aag 

atg 

ttt 

cca 

aaa 

ett 

Met 

Val 

He 

Met 

Asp 

Trp 

Glu 

Glu 

Cys 

Ser 

Lys 

Met 

Phe 

Pro 

Lys 

Leu 


215 

> 




220 





225 





acc 

aaa 

aat 

atg 

ctg 

tgt 

gcc 

gga 

tac 

aag 

aat 

gag 

age 

tat 

gat 

gcc 


487 



583 


631 


679 


727 


775 
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Thr 

Lys 

Asn 

Met 

Leu 

Cys 

Ala 

Gly 

Tyr 

Lys 

Asn 

Glu 

Ser 

Tyr 

Asp 

Ala 


230 





235 





240 





245 


tgc 

aag 

ggt 

gac 

agt 

ggg 

ggg 

cct 

ctg 

gtc 

tgc 

acc 

cca 

gag 

cct 

ggt 

823 

Cys 

Lys 

Gly 

Asp 

Ser 

Gly 

Gly 

Pro 

Leu 

Val 

Cys 

Thr 

Pro 

Glu 

Pro 

Gly 





* * 

250 





255 





260 



gag 

aag 

tgg 

tac 

cag 

gtg 

ggc 

ate 

ate 

* 

age 

tgg 

gga 

aag 

age 

tgt 

gga 

871 

Glu 

Lys 

Trp 

Tyr 

Gin 

Val 

Gly 

lie 

He 

Ser 

Trp 

Gly 

Lys 

Ser 

Cys 

Gly 





265 





270 





275 




gat 

aag 

aac 

acc 

cca 

ggg 

ata 

tac 

acc 

teg 

ttg 

gtg 

aac 

tac 

aac 

etc 

919 

Asp 

Lys 

Asn 

Thr 

Pro 

Gly 

lie 

Tyr 

Thr 

Ser 

Leu 

Val 

Asn 

Tyr 

Asn 

Leu 




280 





285 





290 





tgg 

ate 

gag 

aaa 

gtg 

acc 

cag 

eta 

gga 

ggc 

agg 

ccc 

ttc 

aat 

gca 

gag 

967 

Trp 

lie 

Glu 

Lys 

Val 

Thr 

Gin 

Leu 

Gly 

Gly 

Arg 

Pro 

Phe 

Asn 

Ala 

Glu 



295 





300 





305 






aaa 

agg 

agg 

act 

tet 

gtc 

aaa 

cag 

aaa 

cct 

atg 

ggc 

tee 

cca 

gtc 

teg 

1015 

Lys 

Arg 

Arg 

Thr 

Ser 

Val 

Lys 

Gin 

Lys 

Pro 

Met 

Gly 

Ser 

Pro 

Val 

Ser 


310 





315 





320 





325 


gga 

gtc 

cca 

gag 

cca 

ggc 

age 

ccc 

aga 

tee 

tgg 

etc 

ctg 

etc 

tgt 

ccc 

1063 

Gly 

Val 

Pro 

Glu 

Pro 

Gly 

Ser 

Pro 

Arg 

Ser 

Trp 

Leu 

Leu 

Leu 

Cys 

Pro 



330 335 340 
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ctg tcc cat gtg ttg ttc aga get att ttg tac tgataataaa atagaggeta 1116 
Leu Ser His Val Leu Phe Arg Ala lie Leu Tyr 

345 350 

ttctttc 1123 

< 210 > 10 
<211> 352 
<212> PRT 

<213> Homo sapiens 


<400> 10 


Met Leu Leu Phe Ser 
1 5 


Val Leu Leu Leu Leu Ser Leu Val Thr Gly Thr Gin Leu Gly Pro Arg 

10 15 20 

Thr Pro Leu Pro Glu Ala Gly Val Ala lie Leu Gly Arg Ala Arg Gly 

25 30 35 

Ala His Arg Pro Gin Pro Arg His Pro Pro Ser Pro Val Ser Glu Cys 

46 45 50 

Gly Asp Arg Ser He Phe Glu Gly Arg Thr Arg Tyr Ser Arg He Thr 
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65 


Gly Gly Met Glu Ala Glu Val Gly Glu Phe Pro Trp Gin Val Ser lie 
70 75 80 85 


Gin Ala Arg Ser Glu Pro Phe Cys Gly Gly Ser lie Leu Asn Lys Trp 

90 95 100 


Trp He Leu Thr Ala Ala His Cys Leu Tyr Ser Glu Glu Leu Phe Pro 

105 110 115 


Glu Glu Leu Ser Val Val Leu Gly Thr Asn Asp Leu Thr Ser Pro Ser 
120 125 130 


Met Glu He Lys Glu Val Ala Ser He He Leu His Lys Asp Phe Lys 
135 140 145 


Arg Ala Asn Met Asp Asn Asp He Ala Leu Leu Leu Leu Ala Ser Pro 
150 155 160 165 


He Lys Leu Asp Asp Leu Lys Val Pro He Cys Leu Pro Thr Gin Pro 

170 175 180 


Gly Pro Ala Thr Trp Arg Glu Cys Trp Val Ala Gly Trp Gly Gin Thr 


185 


190 


195 
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Asn Ala Ala Asp Lys Asn Ser Val Lys Thr Asp Leu Met Lys Ala Pro 
200 205 210 

Met Val lie Met Asp Trp Glu Olu Cys Ser Lys Met Phe Pro Lys Leu 
215 220 225 

Thr Lys Asn Met Leu Cys Ala Gly Tyr Lys Asn Glu Ser Tyr Asp Ala 

230 235 240 245 

Cys Lys Gly Asp Ser Gly Gly Pro Leu Val Cys Thr Pro Glu Pro Gly 

250 255 260 

Glu Lys Trp Tyr Gin Val Gly lie He Ser Trp Gly Lys Ser Cys Gly 

265 270 275 

Asp Lys Asn Thr Pro Gly He Tyr Thr Ser Leu Val Asn Tyr Asn Leu 
280 285 290 

Trp He Glu Lys Val Thr Gin Leu Gly Gly Arg Pro Phe Asn Ala Glu 
295 300 305 

Lys Arg Arg Thr Ser Val Lys Gin Lys Pro Met Gly Ser Pro Val Ser 

310 315 320 325 

Gly Val Pro Glu Pro Gly Ser Pro Arg Ser Trp Leu Leu Leu Cys Pro 


330 


335 


340 
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Leu Ser His Val Leu Phe Arg Ala lie Leu Tyr 

345 350 

<210> il 
<21 1> 22 
<212> DNA 

<213> Artificial Sequence 
< 22 0 > 

<223> Description of Artificial Sequence: ”76A5sc2-B”, 
an artificially synthesized primer sequence. 


<400> 11 

gatcmacagg tgccagtcat ca 

< 210 > 12 
< 211 > 20 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”SP0RT SP6 a , 
an artificially synthesized primer sequence. 


<400> 12 




WO 00/26352 


PCT/JP99/061 1 1 
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atttaggtga cactatagaa 20 

<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: "SPORT FW”, 
an artificially synthesized primer sequence. 

<400> 13 

tgtaaaacga cggccagt 18 

<210> 14 
<21 1> 18 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: "SPORT RV”, 
an artificially synthesized primer sequence. 


<400> 14 

caggaaacag ctatgacc 


18 
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<210> 15 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-C", 
an artificially synthesized primer sequence. 

t 

<400 > 15 

atgcttctgc tatcgtggaa gg 22 

<210> 16 
<21 1> 20 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”SP0RT T7”, 
an artificially synthesized primer sequence. 

<400> 16 

taatacgact cactataggg 20 

* 

<210> 17 


< 211 > 22 
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<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: "NoD-B”, 
an artificially synthesized primer sequence. 

<400> 17 

ctttgtgctg aggtcttcag tg 

<210> 18 
<21 1> 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-G” J 
an artificially synthesized primer sequence. 

<400> 18 

cagtcaatgt cactgtggtc at 

<210> 19 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
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< 220 > 

<223> Description of Artificial Sequence: ”No9-J”, 
an artificially synthesized primer sequence. 

<400> 19 

acttgccgtt ggtgcccact tc 22 

t i 

< 21 0 > 20 
<21 1> 23 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-P”, 
an artificially synthesized primer sequence. 

<400> 20 

gcactggaat gacaacatga tgc 23 

< 210 > 21 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 


<220> 
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<223> Description of Artificial Sequence: ”No9-Q”, 
an artificially synthesized primer sequence. 

<400> 21 

attggcgtgg caagtaggag ca 

< 21 0 > 22 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-N”, 
an artificially synthesized primer sequence. 


<400> 22 

cgagtctccc agttagcaca ga 

<210> 23 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-M’ ”, 
an artificially synthesized primer sequence. 
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<400> 23 

cggtgacttg gtcatgtctg tg 

<210> 24 
<21 1> 29 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-K”, 
an artificially synthesized primer sequence. 

<400> 24 

ggatccatga aacgatggaa ggacagaag 

<210> 25 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-0”, 
an artificially synthesized primer sequence. 


<400> 25 
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cgcagagttc tgctcataca ta 

<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”No9-A”, 
an artificially synthesized primer sequence. 

<400> 26 

ggcatgtagc tcactggcat g 

<210> 27 
< 211 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”29(-)”, 
an artificially synthesized primer sequence. 

<400> 27 '' 


ggaccagcaa gaatcagttc tg 


22 
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<21 0> 28 
<21 1> 22 
<212> DNA 

<21 3> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”17(+)95(+)”, 
an artificially synthesized primer sequence. 

<400> 28 

ctgctaccag ttctaatttg cc 

<210> 29 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”G3PDH 5* ”, 
an artificially synthesized primer sequence. 

<400> 29 

gagattgttg ccatcaacga cc 


<210> 30 
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< 21 1 > 22 
<21 2> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”G3PDH 3* ”, 
an artificially synthesized primer sequence. 

* 

<400> 30 

gttgaagtcg caggagacaa cc 

<210> 31 
< 21 1 > 21 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<22 3> Description of Artificial Sequence: ”h-B”, 

an artificially synthesized primer sequence. 



<40 0> 31 

agaggtcact gtcgagctgg g 


<210> 32 
< 21 1 > 22 


<212> DNA 
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<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”h-D”, 
an artificially synthesized primer sequence. 

<400> 32 

tgtgaataat gaccttctgc ac 

<210> 33 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”h-A ”, 
an artificially synthesized primer sequence. 

<400> 33 

ttcagcaaca tccactcgga ga 

<210> 34 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
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< 220 > 

<223> Description of Artificial Sequence: ”h-C”, 

an artificially synthesized primer sequence. 

* 

<400> 34 

aagcaagtgc agaaggtcat ta 22 

<21 0> 35 

4 

< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: "h-F”, 
an artificially synthesized primer sequence. 

<40 0> 35 

cattggtcgt tacccactgt gc . 22 

<210> 36 
<21 1> 23 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: B PR01-E”, 
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an artificially synthesized primer sequence. 
<400> 36 

attctcaatg agtggtgggt tct 

<210> 37 
< 211 > 22 
<212> DNA 

J 

<213> Artificial Sequence 

* 

< 220 > 

<223> Description of Artificial Sequence: "PR01-D”, 
an artificially synthesized primer sequence. 

<400> 37 

ccagcacaca gcatattctt gg 

<210> 38 
<21 1> 25 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: a hPR03-B a , 
an artificially synthesized primer sequence. 





WO 00/26352 


PCT/JP99/061 1 1 


* 

46/49 

<400> 38 

ggaaacagct cctcggaata taagc 

* 

<210> 39 
<21 1> 25 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”hPR03-D”, 
an artificially synthesized primer sequence. 

<400> 39 

tggatgggct agttaagtcg ttggt 

<210> 40 
<21 1> 23 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: a hPR03-A’’ 3 
an artificially synthesized primer sequence. 


<400> 40 

ttcgagggaa gaactcggta ttc 


23 



/ 
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<210> 41 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”hPR03-C”, 
an artificially synthesized primer sequence. 

<400> 41 

tgtgaaaacg gatctgatga aagcg 

<210> 42 
< 21 1 > 22 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”mPR03-B”, 
an artificially synthesized primer sequence. 

<400> 42 . 

cacctactgc caggatctgt gg 


<210> 43 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”mPR03-D", 
an artificially synthesized primer sequence. 

t 

<400> 43 

ggctattttc tcaatccaca gggta 25 

<210> 44 
<21 1> 25 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> Description of Artificial Sequence: ”mPR03-A”, 
an artificially synthesized primer sequence. 

<400> 44 

atagagtggg aggaatgctt acaga 25 

<210> 45 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 


< 220 > 

<223> Description of Artificial Sequence: ”mPR03-C”, 
an artificially synthesized primer sequence. 


<40 0> 45 

gctacgatgc ttgccagggt g 


21 
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USE OF HEPARIN-BINDING PROTEIN FOR THE MODULATION OR PROPHY- 
LAXIS OF APOPTOSIS OF MAMMALIAN CELLS 

FIELD OF INVENTION 
5 

The present invention relates to the use of a heparin-binding protein for modulating or de- 
creasing apoptosis in cells of a mammal, mammalian particularly nerve cells, beta cells from 
the Islets of Langerhans and endothelial cells comprising administering to the mammal an ef- 
fective amount of a heparin-binding protein or pharmaceutically active fragment thereof. 

10 

BACKGROUND OF THE INVENTION 
CELL APOPTOSIS 

15 Cell apoptosis, also known as programmed cell death, is of central importance for the devel- 
opment and homeostasis of metazoan animals. Apoptosis is specifically a process in which, 
within the limits of a near-to-intact plasma membrane, catabolic enzymes degrade essential 
macromolecules, leading to a characteristic biochemical and ultrastructural death phenotype 
of cells (reviewed in Kroemer et al.. 1997, Immunol. Today 18:44-51, Zamzamiet aL, 1997, 
20 J. Bioenergetics and Biomembranes, 29: 1 85-193). Specifically, cells receive various death 
inducing stimuli such as lack of obligatory survival factors, shortage of metabolic supply, 
ligation of death-signal-transmitting receptors (such as Fas/APO-l/CD95 and tumor necrosis 
factor receptors, contradictory signal combinations or subnecrotic damage by toxins, heat or 
irradiation. These stimuli can trigger mitochondrial permeability transition (PT). which in- 
25 volves the formation of pores. These pores appear to consist of several proteins located in the 
inner and outer mitochondria membranes which cooperate with each other at the contact sites 
at contact sites where the two membranes come into close apposition. As a result, there is 
mitochondrial dysfunction, specifically the collapse of mitochondrial transmembranne poten- 
tial, uncoupling of the respiratory chain, release of soluble intermembrane proteins, outflow of 
30 matrix calcium and glutathione, disruption of mitochondrial biogenesis and hyperproduction 
of superoxide anions. This mitochondrial dysfunction can cause activation and action of 
apoptogenic proteases with secondary endonuclase activation and consequently oligonu- 
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cleosomal DNA fragmentation. It is thought that cytochrome c may play a role in the activa- 
tion of apoptogenic proteases (Reed, 1997, Cell 91 :559-562). 

Apoptosis can serve as a prominent force in sculpting the developing organism, as a major 
5 mechanism for the precise regulation of cell numbers and as a defense mechanism to remove 
unwanted and potentially dangerous cells. However, in addition to the beneficial effects of 
programmed cell death, the inappropriate activation of apoptosis may cause or contribute to a 
variety of disorders (reviewed in Thompson, 1995, Science 267:1456-1461). These include 
virus-induced lymphocyte depletion (AIDS); cell death in neurodegenerative disorders char- 
10 acterized by the gradual loss of specific sets of neurons (e.g., Alzheimer’s Disease, Parkin- 
son’s disease, ALS, retinitis pigmentosa, spinal muscular atrophy and various forms of cere- 
bellar degeneration), cell death in blood cell disorders resulting from deprivation of growth 
factors (anemia associated with chronic disease, aplastic anemia, chronic neutropenia and 
myelodysplastic syndromes) and disorders arising out of an acute loss of blood flow (e.g.. 

15 myocardial infarctions and stroke). 

ANTIAPOPTOSIS AGENTS 

It is thought that treatments that can increase the apoptotic thresholds of specific cells may be 
20 beneficial in treatment of cell loss associated disorders (reviewed in Thompson, 1995, Science 
267:1456-1461). Examples of such treatments may be physiological inhibitors of apoptosis 
such as growth factors, extracellular matrix, CD40 ligand, neutral amino acids, zinc, estrogen, 
androgens. Alternatively, pharmacological agents such as calpain inhibitors, cysteine protease 
inhibitors, tumor promoters such as PMA, phenobarbital, alpha-hexachlorocyclohexane have 
25 been thought to act as inhibitors of apoptosis. 

DIABETES MELLITUS 

Diabetes mellitus is a systemic disease characterized by disorders in the actions of insulin and 
30 other regulatory hormones in the metabolism of carbohydrates, fats and proteins and in the 
structure and function of blood vessels. The primary symptom of diabetes is hyperglycemia, 
often accompanied by glucosuria the presence in urine of large amounts of glucose and 
polyuria, the excretion of large volumes of urine. Additional symptoms arise in chronic or 
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long standing diabetes. These symptoms include degeneration of the walls of blood vessels. 
Although many different organs are affected by these vascular changes, the nerves eyes and 
kidneys appear to be the most susceptible. As such, long-standing diabetes mellitus, even 
when treated with insulin, is a leading cause of blindness. 

5 

There are two recognized types of diabetes. Type I diabetes is of juvenile onset, ketosis- 
prone, develops early in life with much more severe symptoms and has a near-certain prospect 
of later vascular involvement. Control of this type of diabetes is difficult and requires exoge- 
nous insulin administration. Type II diabetes is of adult onset, ketosis-resistant, develops later 
10 in life is milder and has a more gradual onset. 

One of the most significant advances in the history of medical science came in 1922 when 
Banting and Best demonstrated the therapeutic effects of insulin in diabetic dogs. However, 
even today, a clear picture of the basic biochemical defects of the disease is not known and 
15 diabetes remains a serious health problem. It is believed that two percent of the United States’ 
population is afflicted with some form of diabetes. The introduction of orally effective hypo- 
glycemic agents was an important development in the treatment of hyperglycemia. Oral hy- 
poglycemic agents are normally used in the treatment of adult onset diabetes. 

20 HEPARIN-BINDING PROTEIN 

The covalent structure of two closely related proteins isolated from peripheral neutrophil leu- 
kocytes of human and porcine origin have recently been determined (cf. H. Flodgaard et al.. 
1991, Eur. J. Biochem. 197: 535-547; J. Pohl et al. s 1990, FEBS Lett. 272: 200 ff.). Both 
25 proteins show a high similarity to neutrophil elastase, but owing to selective mutations of the 
active serine 195 and histidine 57 (chymotrypsin numbering (B.S. Hartley, "Homologies in 
Serine Proteina ses", Phil. Trans. Roy. Soc. Series 257, 1970, p. 77 ff.)) the proteins lack pro- 
tease activity. The proteins have been named human heparin-binding protein (hHBP) and 
porcine heparin-binding protein (pHBP). respectively, owing to their high affinity for heparin; 
30 Schafer et al. (W.M Schafer et al.. Infect. Immun. 53. 1 986, p. 65 1 ff.) have named the pro- 
tein cationic antimicrobial protein (CAP37) due to its antimicrobial activity. 
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HBP was originally studied because of its antibiotic and LPS binding properties (Gabay et ah, 
1989, Proc. Natl. Acad. Sci. U.S.A. 86:5610-5614 and Pereira et al., 1993, Proc. Natl. Acad. 
Sci. USA 90: 4733-7). However, accumulating evidence now supports the concept that HBP, 
in addition to its bactericidal role, is involved in the progression of inflammation due to its 
5 effect on the recruitment and activation of monocytes (Pereira et al., 1990, J. Clin. Invest. 

85:1468-1476 and Rasmussen et al., 1996, FEBS Lett. 390:109-1 12), recruitment of T cells 
(Chertov et al., 1996, J. Biol. Chem. 271; 2935-2940), as well as on the induced contraction in 
endothelial cells and fibroblasts (Ostergaard and Flodgaard, 1992, J. Leuk. Biol. 51:316 323). 
Ostergaard and Flodgaard, 1992, op. cit. Also disclose increased survival of monocytes 
1 0 treated with heparin-binding protein but do not speculate on the underlying mechanisms of 
this increased survival. Furthermore, in animal models of fecal peritonitis, HBP treatment has 
been shown to rescue mice from an otherwise lethal injury (Mercer-Jones et al., 1996, In Sur- 
gical Forum, pp. 105-108 and Wickel et al., 1997, In 4th International Congress on the Im- 
mune Consequences of Trauma, Chock and Sepsis, Munich, Germany, pp. 413-416). 

15 

From the azurophil granules, a protein with the first 20 N-terminal amino acid residues identi- 
cal to those of hHBP and CAP37 called azurocidin has also been isolated (J.E. Gabay et al., 
Proc. Natl. Acad. Sci. USA 86, 1989, p. 5610 ff.; C.G. Wilde et al., J. Biol. Chem. 265, 1990, 
p. 2038 ff.) and its antimicrobial properties have been reported (D. Campanelli et al., J. Clin. 

20 Invest. 85, 1990, p. 904 ff.). 

The structure of HBP appears from WO 89/08666 and H. Flodgaard et al., op. cit. HBP has 
otherwise been termed CAP37 (cf. WO 91/00907, U.S. Patent Nos. 5,458,874 and 5,484.885) 
and azurocidin (cf. C.G. Wilde et al., J. Biol. Chem. 265, 1990, p. 2038). 

25 

There is a need for an effective inhibitor of apoptosis that can treat disorders caused by apop- 
tosis but does not cause disorders associated with the inhibition of apoptosis such as cancer, 
autoimmune disorders such as systemic lupus erythematosus, immune-mediated glomeru- 
lonephritis, and viral infections such as herpesviruses, poxviruses, adenoviruses. It is there- 
30 fore an object of this invention to have an effective inhibitor of apoptosis for the use in treat- 
ing disorders associated with increased apoptosis. 
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SUMMARY OF THE INVENTION 

It has surprisingly been found that heparin-binding protein (HBP) can decrease apoptosis of 
mammalian cells. As shown in the example herein, HBP is internalized into the mitochon- 
dria, does affect mitochondrial function and specifically PT pore formation.. 

The invention is directed to a method of modulating or decreasing apoptosis in mammalian 
cells of a mammal, particularly beta cells of the Islets of Langerhans, nerve cells and endothe- 
lial cells, comprising administering to said mammal in need thereof a mammalian heparin- 
binding protein which in glycosylated form has (i) a molecular weight of about 28 kD as de- 
termined by SDS PAGE under reducing conditions; (ii) is stored in the azurophil granules of 
polymorphonuclear leukocytes and (iii) is a chemoattractant for monocytes or pharmaceuti- 
cally active fragment thereof or a composition comprising said heparin-binding protein and a 
pharmaceutically effective carrier in an amount effective to modulate or decrease apoptosis in 
said cells. Additionally, the invention is directed to the use of said heparin-binding protein 
(HBP) or fragment thereof for the manufacture of a medicament for the treatment or prophy- 
laxis of a condition resulting from apoptosis as well as its use in treating or preventing said 
condition. 

The invention is further directed to a composition comprising said heparin-binding protein 
and a mitochondrial matrix targeting protein. As defined herein, a “mitochondrial matrix tar- 
geting protein” is a protein that has an N-terminal extension that functions as a targeting sig- 
nal to the mitochondria. The targeting signal is a highly degenerate sequence having 20-30 
residues capable of folding into a positively charged amphiphilic helix. The invention is fur- 
ther directed to uses of these compositions for the manufacture of a medicament for treating or 
preventing a disorder resulting from cell apoptosis. Furthermore, the invention is directed to a 
method for modulating and preventing mammalian cell apoptosis and accordingly a disorder 
resulting from cell apoptosis comprising administering to a mammal an effective amount of 
said composition. 


BRIEF DESCRIPTION OF THE DRAWINGS 
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Figure 1 shows the effect of human HBP on MTT values in control and cytokine exposed RIN 
cells. 

Figure 2 shows the effect of human HBP on accumulated NO (nitrite) in control and cytokine 
5 exposed RIN cells. 

Figure 3 shows the release of HBP in the presence of PMA (Figure 3 A) or fMLP (Figure 3B) 
from PMNs in the presence or absence of HUVECs. 

10 Figure 4 shows the characterization of the binding of HBP to proteoglycans. Figure 4A shows 
HBP binding proteoglycans from 35 S-labeled endothelial cells are enriched by ion exchange 
chromatography and affinity purified on HBP-agarose. Fractions, eluted with a stepwise ionic 
strength gradient (250 - 1000 mM NaCl), are separated on SDS-PAGE and visualized by 
Phospho-Imaging. Uncoupled agarose is used as a control column. Molecular markers are 
15 given on the left. Figure 4B shows 35 S-labeled HBP-affinity purified proteoglycans, eluted 
with 300. 400 and 500 mM NaCl, were treated (+) with CABC or HN02. Cleavage products 
were separated on agarose gels and visualized by Phospho-Imaging. As a control, untreated 
material (-) is analyzed under the same conditions. Figure 4C shows unlabelled endothelial 
cell proteoglycans eluted from the HBP-column with 300 mM NaCl or endothelial cell 
20 lysates, were digested with CABC and heparitinase (+) or left undigested (-). The cleavage 
products were separated by SDS-PAGE and transferred to Zeta-Probe membranes. Mem- 
branes were incubated with mAb 3G10 directed against desaturated glucuronate of heparit- 
inase digested heparan sulfate proteoglycan core proteins. The positions of the different pro- 
teoglycans are indicated (*). Molecular markers are given on the left. 

25 

Figure 5 shows a characterization of the internalization process. 

Endothelial cells are pretreated with diverse substances able to inhibit receptor-ligand interac- 
tions, protein synthesis or actin polymerization before addition of HBP. Cells are preincu- 
bated with heparin (100 mg/ml) for 30 min. Alternatively, cells are pretreated with NH 4 C1 (50 
30 mM), cvcloheximide (1 nM) or cytocholasin D (1 mM) for 60 min prior to addition of HBP 
(50 mg/ml). Bound and/or internalized HBP is quantified in intact or permeabilized cells by 
FACS analysis. As a positive and negative control respectively, endothelial cells are incu- 
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bated with HBP or buffer (control) alone followed by incubation with primary and secondary 
antibodies as described Data represent the MFI ± SD (n=3). Figure 5B shows CHO wildtype 
(CHO-K1) and heparan sulfate proteoglycan deficient pgsD 677 cells are treated with HBP for 
indicated time periods. Cells are permeabilized and analyzed as described above. 

5 

Figure 6 shows the subcellular fractionation of HBP-treated HUVECs. Equal amounts of 
protein from the various cell fractions are subjected to Western blotting using anti-HBP 
(upper panel) and ani-p33 (lower panel). 

10 Figure 7 shows binding of HBP to rp33. In Figure 7 A, microtiter plates are coated with H 
kininogen, HBP or the control protein KLH (1 mg/ml) followed by the incubation of serial 
dilutions (starting concentration 2 mg/ml, two fold dilution) of rp33 (fusion protein) or the 
fusion partner MBP. Bound protein is detected by a rabbit antiserum raised against the fusion 
partner MBP (1 :2500 v/v) and a peroxidase-conjugated secondary antibody against rabbit IgG 
1 5 (1:3000 v/v). The absorption at 405 nm is presented in arbitrary units. Overlay plots of the 

binding of rp33 to immobilized HBP in the absence (Figure 7B) or presence (Figure 7C) of 
Zn 2+ using plasmon resonance spectroscopy. Increasing concentrations of rp33 (6.25, 12.5. 25, 
50 or 100 mg/ml) or MBP (100 mg/ml) are applied for 3 min during the association phase 
followed by injection of buffer alone to monitor the dissociation of formed complexes. 

20 

Figure 8 shows colocalization of HBP with p33 and HBP with mitochondria. In Figures 8A 
and B. endothelial cells are incubated with FITC-labeled HBP (green) for 6 hours, fixed in 4% 
formaldehyde and incubated with an antibody against rp33 followed by a Texas Red conju- 
gated secondary antibody against rabbit IgG (red). The panel DOUBLE shows an overlay of 
25 the FITC and the Texas Red staining. In the panel SUBTRACT, the FITC signal is subtracted 
from the Texas Red signal. Magnification = 3 10X. In Figure 8 C. endothelial cells are incu- 
bated with unconjugated HBP for 30 minutes, fixed in 4% formaldehyde and incubated firstly 
with a biotinylated rabbit-anti-HBP antibody followed by FITC-streptavidin, and secondly 
mAb 1273 against human mitochondria followed by a Texas Red conjugated secondary anti- 
30 body against mouse IgG. Colocalization is shown in the panel DOUBLE and subtraction in 
pane! SUBTRACT. Magnification = 31 OX. 
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Figure 9 shows the effect of human heparin-binding protein on apoptosis induced by removal 
of FCS. 

Figure 10 shows the effect of HBP on hydrogen peroxide treated cells. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

The HBP may suitably be of mammalian, in particular human or porcine, origin. In particular, 
the HBP is a mature human HBP which has at least about an 80% identity with the amino 
10 acid sequence set forth in SEQ ID NO: 1 , more preferably at least about 90%, even more pref- 
erably at least about 95%, and most preferably at least about 97% (hereinafter "homologous 
polypeptides"), which qualitative retain the activity of said heparin-binding protein, or a frag- 
ment thereof which inhibits the entry of a pathogen into a mononuclear (e.g., monocyte or 
macrophage) cells of a patient. Alternatively, the HBP is a mature porcine HBP which has al 
15 least about an 80% identity with the amino acid sequence set forth in SEQ ID NO:2, more 

preferably at least about 90%, even more preferably at least about 95%, and most preferably at 
least about 97%. which qualitative retain the activity of said heparin-binding protein, or a 
fragment thereof which inhibits decreases or modulates apoptosis of mammalian cells in a 
mammal. In a preferred embodiment, the mammal is a human patient. 

20 

In a preferred embodiment, the homologous polypeptides have an amino acid sequence which 
differs by five amino acids, preferably by four amino acids, more preferably by three amino 
acids, even more preferably by two amino acids, and most preferably by one amino acid from 
the amino acid sequence set forth in SEQ ID NOS: 1 or 2. The degree of identity between two 
25 or more amino acid sequences may be determined by means of computer programs known in 
the art such as GAP provided in the GCG program package (Needleman and Wunsch, 1970, 
Journal of Molecular Biology 48:443-453). For purposes of determining the degree of iden- 
tity between two amino acid sequences for the present invention, GAP is used with the fol- 
lowing settings: GAP creation penalty of 3.0 and GAP extension penalty of 0.1. 

30 

The amino acid sequences of the homologous polypeptides differ from the amino acid se- 
quence set forth in SEQ ID NOS: 1 or 2 by an insertion or deletion of one or more amino acid 
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residues and/or the substitution of one or more amino acid residues by different amino acid 
residues. Preferably, amino acid changes are of a minor nature, that is, conservative amino 
acid substitutions that do not significantly affect the folding and/or activity of the protein; 
small deletions, typically of one to about 30 amino acids; small amino- or carboxyl-terminal 
5 extensions, such as an amino-terminal methionine residue; a small linker peptide of up to 
about 20-25 residues; or a small extension that facilitates purification by changing net charge 
or another function, such as a poly-histidine tract, an antigenic epitope or a binding domain. 

Examples of conservative substitutions are within the group of basic amino acids (such as ar- 
10 ginine, lysine and histidine), acidic amino acids (such as glutamic acid and aspartic acid), po- 
lar amino acids (such as glutamine and asparagine), hydrophobic amino acids (such as 
leucine, isoleucine and valine), aromatic amino acids (such as phenylalanine, tryptophan and 
tyrosine) and small amino acids (such as glycine, alanine, serine, threonine and methionine). 
Amino acid substitutions which do not generally alter the specific activity are known in the art 
15 and are described, e.g., by H. Neurath and R.L. Hill, 1979, in, The Proteins, Academic Press, 
New York. The most commonly occurring exchanges are: Ala/S er, Val/Ile, Asp/Glu, 

Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn, 
Leu/Ile, Leu/Val, Ala/Glu, Asp/Gly as well as these in reverse. 

20 The heparin binding protein may be encoded by a nucleic acid sequence having at least about 
an 80% identity with the nucleic acid sequence set forth in SEQ ID NO:3 (which encodes 
mature human HBP depicted in SEQ ID NO: 1), SEQ ID NO:5 (which encodes a human HBP 
which includes the pro sequence and sequence of the mature protein, depicted in SEQ ID 
NO:6). SEQ ID NO:7 (which encodes human HBP which includes the signal sequence, the 
25 pro sequence and sequence of the mature protein, depicted in SEQ ID NO:8) or SEQ ID NO:4 
(which encodes porcine HBP depicted in SEQ ID NO:2), SEQ ID NO:9 (which encodes a 
porcine HBP which includes the pro sequence and sequence of the mature protein depicted in 
SEQ ID NO: 10), SEQ ID NO:l 1 (which encodes porcine HBP which includes the signal se- 
quence, the pro sequence and sequence of the mature protein depicted in SEQ ID NO: 12). 

30 more preferably at least about 90%, even more preferably at least about 95%, and most pref- 
erably at least about 97%, as determined by agarose gel electrophoresis. The nucleic acid se- 
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quence may be of genomic, cDNA, RNA, semisynthetic, synthetic origin, or any combina- 
tions thereof. 


IVGGRKARPRQFPFLASIQNQGRHFCGGALIHARFVMTAASCFQSQNPGVSTVVLGA 
5 YDLRRRERQSRQTFSISSMSENGYDPQQNLNDLMLLQLDREANLTSSVTILPLPLQNA 
TVEAGTRCQVAGWGSQRSGGRLSRFPRFVNVTVTPEDQCRPNNVCTGVLTRRGGIC 
NGDGGTPLVCEGLAHGVASFSLGPCGRGPDFFTRVALFRDWIDGVLNNPGPGPA* 
(SEQ IDNO:l) 

10 IVGG RRAQPQEFPF LASIQKQGRP FCAGALVHPR FVLTAASCFR GKNSGSASVV 
LGAYDLRQQE QSRQTFSIRS ISQNGYDPRQ NLNDVLLLQL DREARLTPSV 
ALVPLPPQNA TVE AGTN CQ V EAG W GTQRLRR LFSRFPRVLN VTVTSNPCLP 
RDMCIGVFSR RGR1SQGDRG TPLVCNGLAQ GVASFLRRRF RRSSGFFTRV 
ALFRNWIDSV LNNPPA* (SEQ ID NO:2) 

15 

ATCGTTGGCGGC CGGAAGGCGA GGCCCCGCCA GTTCCCGTTC 
CTGGCCTCCA TTCAGAATCA AGGCAGGCAC TTCTGCGGGG GTGCCCTGAT 
CCATGCCCGCTTCGTGATGA CCGCGGCCAG CTGCTTCCAA AGCCAGAACC 
CCGGGGTT AG CACCGTGGTG CTGGGTGCCT AT G ACCT GAG GCGGCGGGAG 
20 AGGCAGTCCC GCCAGACGTT TTCCATCAGCAGCATGAGCG AGAATGGCTA 
CGACCCCCAG CAGAACCTGA ACGACCTGAT GCTGCTTCAG CTGGACCGTG 
AGGCCAACCT CACCAGCAGC GTGACGATAC TGCCACTGCC TCTGCA- 
GAACGCCACGGTGG AAGCCGGCAC CAGATGCCAG GTGGCCGGCT GGGGGAG- 
CCA GCGCAGTGGG GGGCGTCTCT CCCGTTTTCC CAGGTTCGTC AACGTGACTG 
25 TGACCCCCGA GGACCAGTGTCGCCCCAACA ACGTGTGCAC CGGTGTGCTC 
ACCCGCCGCG GTGGCATCTG CAATGGGGAC GGGGGCACCC CCCTCGTCTG 
CGAGGGCCTG GCCCACGGCG TGGCCTCCTT TTCCCTGGGGCCCTGTGGCC 
GAGGCCCTGA CTTCTTCACC CGAGTGGCGC TCTTCCGAGA CT GGATCGAT 
GGCGTTTTAA ACAATCCGGG ACCGGGGCCA GCCTAG * (SEQ ID NOG) 

30 

AT TGTGGGCGGC AGGAGGGCCC AGCCGCAGGA GTTCCCGTTT CTGGCCTCCA 
TTCAGAAACA AGGGAGGCCC TTTtGCGCCG GAGCCCTGGT CCATCCCCGC 
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TTCGTCCTGA CAGCGGCCAG CTGCTTCCGT GGCAAGAACA GCGGAAGT GC 
CTCTGTGGTG CTGGGGGCCT ATGACCTGAG GCAGCAGGAG CAGTCCCGGC 
AGACATTCTC CATCAGGAGC ATCAGCCAGA ACGGCTATGA YCCCCGGCAG 
AATCTGAACG ATGTGCTGCT GCTGCAGCTG GACCGTGAGG CCAGACTCAC 
5 CCCCAGTGTG GCCCTGGTAC CGCTGCCCCC GCAGAATGCC ACAGTGGAAG 
CTGGCACCAA CTGCCAAGTTGCGGGCTGGG GGACCCAGCG GCTTAGGAGG 
CTTTTCTCCC GCTTCCCAAG GGTGCTCAAT GTCACCGTGA CCTCAAACCC 
GTGTCTCCCC AGAGACATGT GCATTGGTGT CTTCAGCCGC CGGGGCCGCA 
TCAGCCAGGG AGACAGAGGC ACCCCCCTCG TCTGCAACGG CCTGGCGCAG 
10 GGCGTGGCCT CCTTCCTCCG GAGGCGTTTC CGCAGGAGCT CCGGCTTCTT 
CACCCGCGT G GCGCTCTTCA GAAATTGGAT TGATTCAGTT CTCAACAACC 
CGCCGGCCTGA* (SEQ ID NO:4) 

GGCTCCAGCCCCC TTTTGGAC ATCGTTGGCGGC CGGAAGGCGA GGCCCCGCCA 
15 GTTCCCGTTC CTGGCCTCCA TTCAGAATCA AGGCAGGCAC TTCTGCGGGG 
GTGCCCTGAT CCATGCCCGCTTCGTGATGA CCGCGGCCAG CTGCTTCCAA 
AGCCAGAACC CCGGGGTTAG CACCGTGGTG CTGGGTGCCT ATGACCTGAG 
GCGGCGGGAG AGGCAGTCCC GCCAGACGTT TTCCATCAGCAGCATGAGCG 
AGAATGGCTA CGACCCCCAG CAGAACCTGA ACGACCTGAT GCTGCTTCAG 
20 CTGGACCGTG AGGCCAACCT CACCAGCAGC GTGACGATAC TGCCACTGCC 
TCTGCAGAACGCCACGGTGG AAGCCGGCAC CAGATGCCAG GTGGCCGGCT 
GGGGGAGCCA GCGCAGTGGG GGGCGTCTCT CCCGTTTTCC CAGGTTCGTC 
AACGTGACTG TGACCCCCGA GGACCAGTGTCGCCCCAACA ACGTGTGCAC 
CGGTGTGCTC ACCCGCCGCG GTGGCATCTG CAATGGGGAC 
25 GGGGGCACCC CCCTCGTCTG CGAGGGCCTG GCCCACGGCG TGGCCTCCTT 
TTCCCTGGGGCCCTGTGGCC GAGGCCCTGA CTTCTTCACC CGAGTGGCGC 
TCTTCCGAGA CTGGATCGAT GGCGTTTTAA ACAATCCGGG ACCGGGGCCA 
GCCTAG * (SEQ ID NO:5) 

30 GSSPLLDIVGGRKARPRQFPFLASIQNQGRHFCGGALIHARFVMTAASCFQSQNPGVS 
TWLGAYDLRRRERQSRQTFSISSMSENGYDPQQNLNDLMLLQLDREANLTSSVTILP 
LPLQNATVEAGTRCQVAGWGSQRSGGRLSRFPRFVNVTVTPEDQCRPNNVCTGVLT 
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RRGGICNGDGGTPLVCEGLAHGVASFSLGPCGRGPDFFTRVALFRDWIDGVLNNPGP 
GPA*(SEQ ID NO:6) 

ATGACCCGGC TGACAGTCCT GGCCCTGCTG GCTGGTCTGC TGGCGTCCTC 
5 GAGGGCC GGCTCCAGCCCCC TTTTGGAC ATCGTTGGCGGC CGGAAGGCGA 
GGCCCCGCCA GTTCCCGTTC CTGGCCTCCA TTCAGAATCA AGGCAGGCAC 
TTCTGCGGGG GTGCCCTGAT CCATGCCCGCTTCGTGATGA CCGCGGCCAG 
CTGCTTCCAA AGCCAGAACC CCGGGGTTAG CACCGTGGTG CTGGGTGCCT AT- 
GACCTGAG GCGGCGGGAG AGGCAGTCCC GCCAGACGTT TTCCATCAGCAG- 
10 CATGAGCG AGAATGGCTA CGACCCCCAG CAGAACCTGA ACGACCTGAT 
GCTGCTTCAG CTGGACCGTG AGGCCAACCT CACCAGCAGC GTGACGATAC 
TGCCACTGCC TCTGCAGAACGCCACGGTGG AAGCCGGCAC CAGATGCCAG 
GTGGCCGGCT GGGGGAGCCA GCGCAGTGGG GGGCGTCTCT CCCGTTTTCC 
CAGGTTCGTC AACGTGACTG TGACCCCCGA GGACCAGTGTCGCCCCAACA 
15 ACGTGTGCAC CGGTGTGCTC ACCCGCCGCG GTGGCATCTG CAATGGGGAC 
GGGGGCACCC CCCTCGTCTG CGAGGGCCTG GCCCACGGCG TGGCCTCCTT 
TTCCCTGGGGCCCTGTGGCC GAGGCCCTGA CTTCTTCACC CGAGTGGCGC 
TCTTCCGAGA CTGGATCGAT 

GGCGTTTTAA ACAATCCGGG ACCGGGGCCA GCCTAG * (SEQ ID NO:7) 

20 

IVGGRKARPRQFPFLASIQNQGRHFCGGALIHARFVMTAASCFQSQNPGVSTVVLGA 

YDLRRRERQSRQTFSISSMSENGYDPQQNLNDLMLLQLDREANLTSSVTILPLPLONA 

TVEAGTRCQVAGWGSQRSGGRLSRFPRFVNVTVTPEDQCRPNNVCTGVLTRRGGIC 

NGDGGTPLVCEGLAHGVASFSLGPCGRGPDFFTRVALFRDWIDGVLNNPGPGPA* 

25 (SEQ ID NO:8) 

ATGCCAGCAC TCAGATTCCT GGCCCTGCTG GCCAGCCTGC TGGCAACCTC 
CAGGGTT AT TGTGGGCGGC AGGAGGGCCC AGCCGCAGGA GTTCCCGTTT 
CTGGCCTCCA TTCAGAAACA AGGGAGGCCC TTTTGCGCCG GAGCCCTGGT 
CCATCCCCGC TTCGTCCT GA CAGCGGCCAG CTGCTTCCGT GGCAAGAACA 
GCGGAAGTGC CTCTGTGGTG CTGGGGGCCT ATGACCTGAG GCAGCAGGAG 
CAGTCCCGGC AGACATTCTC CATCAGGAGC ATCAGCCAGA ACGGCTATGA 


30 
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YCCCCGGCAG AATCTGAACG ATGTGCTGCT GCTGCAGCTG GACCGTGAGG 
CCAGACTCAC CCCCAGTGTG GCCCTGGTAC CGCTGCCCCC GCAGAATGCC 
ACAGTGGAAG CTGGCACCAA CTGCCAAGTTGCGGGCTGGG GGACCCAGCG 
GCTTAGGAGG CTTTTCTCCC GCTTCCCAAG GGTGCTCAAT GTCACCGTGA 
5 CCTCAAACCC GTGTCTCCCC AGAGACATGT GC ATT GGTGT CTTCAGCCGC 
CGGGGCCGCA TCAGCCAGGG AGACAGAGGC ACCCCCCTCG TCTGCAACGG 
CCTGGCGCAG GGCGTGGCCT CCTTCCTCCG GAGGCGTTTC CGCAGGAGCT 
CCGGCTTCTT CACCCGCGTG GCGCTCTTCA GAAATTGGAT TGATTCAGTT 
CTCAACAACC CGCCGGCCTGA* (SEQ ID NO:9) 

10 

MPALRFLALL ASLLATSRV IVGG RRAQPQEFPF LASIQKQGRP 
FCAGALVHPR FVLTAASCFR GKNSGSASVV LGAYDLRQQE QSRQTFSIRS 
ISQNGYDPRQ NLNDVLLLQL DREARLTPSV ALVPLPPQNA TVEAGTNCQV 
AGWGTQRLRR LFSRFPRVLN VTVTSNPCLP RDMCIGVFSR RGRISQGDRG 
1 5 TPLVCNGLAQ GVASFLRRRF RRSSGFFTRV ALFRNWIDSV LNNPPA* (SEQ ID 
NO: 10) 

ATG CCAGCAC T CAGATT CCT GGCCCTGCTG GCCAGCCTGC TGGCAACCTC 
CAGG GTT GGC TTG GCC ACC CTG GCA GAC ATT GTGGGCGGC AGGAGGGCCC 
20 AGCCGCAGGA GTTCCCGTTT CTGGCCTCCA TTCAGAAACA AGGGAGGCCC 
TTTtGCGCCG GAGCCCTGGT CCATCCCCGC TTCGTCCTGA CAGCGGCCAG 
CTGCTTCCGT GGCAAGAACA GCGGAAGTGC CTCTGTGGTG CTGGGGGCCT AT- 
GACCTGAG GCAGCAGGAG CAGTCCCGGC AGACATTCTC CATCAGGAGC AT- 
CAGCCAGA ACGGCT AT G A CCCCCGGCAG AATCTGAACG ATGTGCTGCT 
25 GCTGCAGCTG GACCGTGAGG CCAGACTCAC CCCCAGTGTG GCCCTGGTAC 
CGCTGCCCCC GCAGAATGCC ACAGTGGAAG CTGGCACCAA 
CTGCCAAGTTGCGGGCTGGG GGACCCAGCG GCTTAGGAGG CTTTTCTCCC 
GCTTCCCAAG GGTGCTCAAT GTCACCGTGA CCTCAAACCC GTGTCTCCCC 
AGAGACATGT GCATTGGTGT CTTCAGCCGC CGGGGCCGCA TCAGCCAGGG 
AGACAGAGGC ACCCCCCTCG TCTGCAACGG CCTGGCGCAG GGCGTGGCCT 
CCTTCCTCCG GAGGCGTTTC CGCAGGAGCT CCGGCTTCTT CACCCGCGTG 


30 
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GCGCTCTTCA GAAATTGG AT TGATTCAGTT CTCAACAACC 
CGCCGGCCTGA*(SEQ ID NO: 11) 

MPALRFLALL ASLLATSRV GLATLAD IVGG RRAQPQEFPF LASIQKQGRP 
5 FCAGALVHPR FVLTAASCFR GKNSGSASW LGAYDLRQQE QSRQTFSIRS 
ISQNGYDPRQ NLNDVLLLQL DREARLTPSV ALVPLPPQNA TVEAGTNCQV 
AGWGTQRLRR LFSRFPRVLN VTVTSNPCLP RDMCIGVFSR RGRISQGDRG 
TPLVCNGLAQ GVASFLRRRF RRSSGFFTRV ALFRNWIDSV LNNPPA* (SEQ ID 
NO:12) 

10 

The degree of identity between two nucleic acid sequences may be determined by means of 
computer programs known in the art such as GAP provided in the GCG program package 
(Needleman and Wunsch, 1970, Journal of Molecular Biology 48:443-453). For purposes of 
determining the degree of identity between two nucleic acid sequences for the present inven- 
15 tion, GAP is used with the following settings: GAP creation penalty of 5.0 and GAP exten- 
sion penalty of 0.3. 

Modification of the nucleic acid sequence encoding the HBP may be necessary for the synthe- 
sis of polypeptide sequences substantially similar to the HBP. The term “substantially simi- 
20 lar” to the HBP refers to non-naturally occurring forms of the HBP. These polypeptide se- 
quences may differ in some engineered way from the HBP isolated from its native source. 

For example, it may be of interest to synthesize variants of the HBP where the variants differ 
in specific activity, thermostability, pH optimum, or the like using, e.g., site-directed 
mutagenesis. The analogous sequence may be constructed on the basis of the nucleic acid se- 
25 quence presented as the HBP encoding part of SEQ ID NOS: 1 , 2, 6, 8, 10, or 12, e.g., a sub- 
sequence thereof, and/or by introduction of nucleotide substitutions which do not give rise to 
another amino acid sequence of the HBP encoded by the nucleic acid sequence, but which 
corresponds to the codon usage of the host organism intended for production of the enzyme, 
or by introduction of nucleotide substitutions which may give rise to a different amino acid 
30 sequence. For a general description of nucleotide substitution, see, e.g., Ford ET al., 1 99 1, in 
Protein Expression and Purification 2:95-107. 
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It will be apparent to those skilled in the art that such substitutions can be made outside the 
regions critical to the function of the molecule and still result in an active polypeptide se- 
quence. Amino acid residues essential to the activity of the polypeptide encoded by the iso- 
lated nucleic acid sequence of the invention, and therefore preferably not subject to substitu- 
5 tion, may be identified according to procedures known in the art, such as site-directed 

mutagenesis or alanine-scanning mutagenesis (see, e.g., Cunningham and Wells, 1989, Sci- 
ence 244:1081 1085). In the latter technique mutations are introduced at every residue in the 
molecule, and the resultant mutant molecules are tested for HBP activity to identify amino 
acid residues that are critical to the activity of the molecule. 

10 

The hepann-binding protein may also be encoded by a nucleic acid sequence that hybridizes 
to a nucleic acid sequence set forth in SEQ ID NOS: 3, 4, 6, 8, 10, and 12 at low to high strin- 
gency conditions. Low to high stringency conditions are defined as prehybridization and hy- 
bridization at 42°C in 5X SSPE, 0.3% SDS, 200 ug/ml sheared and denatured salmon sperm 
15 DNA and either 25, 35 or 50% forrnamide for low, medium and high stringencies, respec- 
tively. The carrier material is washed three times each for 30 minutes using 2X SSC, 0.2% 
SDS preferably at least at 50°C (very low stringency), more preferably at least at 55°C (low 
stringency), more preferably at least at 60°C (medium stringency), more preferably at least at 
65 °C (medium-high stringency), even more preferably at least at 70°C (high stringency) and 
20 most preferably at least at 75 °C (very high stringency). 

PREPARATION OF HBP 

A nucleic acid sequence encoding HBP may be prepared synthetically by established standard 
25 methods, e.g.. the phosphoamidite method described by S.L. Beaucage and M.H. Caruthers, 
Tetrahedron Letters 22, 1981, pp. 1859-1869, or the method described by Matthes et al., 
EMBO Journal 3, 1984, pp. 801-805. According to the phosphoamidite method, oligonucleo- 

e.g., in an automatic DNA synthesizer, purified, annealed, ligated and 
cloned in suitable vectors. 

30 

The techniques used to isolate or clone a nucleic acid sequence encoding the heparin binding 
protein used in the method of the present invention are known in the art and include isolation 
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from genomic DNA, preparation from cDNA, or a combination thereof. The cloning of the 
nucleic acid sequences of the present invention from such genomic DNA can be effected, e g., 
by using the well known polymerase chain reaction (PCR) or antibody screening of expres- 
sion libraries to detect cloned DNA fragments with shared structural features. See, e.g., Innis 
et al., 1990, A Guide to Methods and Application, Academic Press, New York. Other nucleic 
acid amplification procedures such as ligase chain reaction (LCR), ligated activated transcrip- 
tion (LAT) and nucleic acid sequence-based amplification (NASBA) may be used. 

The nucleic acid sequence is then inserted into a recombinant expression vector which may be 
any vector which may conveniently be subjected to recombinant DNA procedures. The choice 
of vector will often depend on the host cell into which it is to be introduced. Thus, the vector 
may be an autonomously replicating vector, i.e,, a vector which exists as an extrachromoso- 
mal entity, the replication of which is independent of chromosomal replication, e.g., a plas- 
mid. Alternatively, the vector may be one which, when introduced into a host cell, is inte- 
grated into the host cell genome and replicated together with the chromosome(s) into which it 
has been integrated. 

In the vector, the nucleic acid sequence encoding HBP should be operably connected to a 
suitable promoter sequence. The promoter may be any nucleic acid sequence which shows 
transcriptional activity in the host cell of choice and may be derived from genes encoding 
proteins either homologous or heterologous to the host cell. Examples of suitable promoters 
for directing the transcription of the nucleic acid sequence encoding HBP in mammalian cells 
are the SV 40 promoter (Subramani et al.. Mol. Cell Biol. 1, 1981, pp. 854-864), the MT-1 
(metallothionein gene) promoter (Palmiter et al., Science 222, 1983, pp. 809-814) or the ade- 
novirus 2 major late promoter, a Rous sarcoma virus (RSV) promoter, cytomegalovirus 
(CMV) promoter (Boshart et al., 1981, Cell 41 :52 1-530) and a bovine papilloma virus pro- 
moter (BPV). A suitable promoter for use in insect cells is the polyhedrin promoter 
(Vasuvedan et al., FEBS Lett. 311, 1992, pp. 7-1 1). 

Examples of suitable promoters for directing the transcription of the nucleic acid sequence 
encoding HBP, especially in a bacterial host cell, are the promoters obtained from the E. coli 
lac operon, the Streptomyces coelicolor agarase gene (dagA). the Bacillus subtilis levansu- 
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erase gene (sacB), the Bacillus licheniformis alpha-amylase gene (amyL), the Bacillus stea- 
rothermophilus maltogenic amylase gene (amyM), the Bacillus amyloliquefaciens alpha 
amylase gene (amyQ), the Bacillus licheniformis penicillinase gene (penP), the Bacillus sub- 
tilis xylA and xylB genes, and the prokaryotic beta-lactamase gene (Villa-Kamaroff et al., 

5 1978, Proceedings of the National Academy of Sciences USA 75:3727-373 1), as well as the 

tac promoter (DeBoer et al., 1983, Proceedings of the National Academy of Sciences USA 
80:21 25). Further promoters are described in "Useful proteins from recombinant bacteria" in 
Scientific American, 1980, 242:74-94; and in Sambrook et al., 1989, supra. 

10 Examples of suitable promoters for directing the transcription of the nucleic acid sequence 
encoding HBP in a filamentous fungal host cell are promoters obtained from the genes en- 
coding Aspergillus oryzae TAKA amylase, Rhizomucor miehei aspartic proteinase, Aspergil- 
lus niger neutral alpha-amylase, Aspergillus niger acid stable alpha-amylase, Aspergillus ni- 
ger or Aspergillus awamori glucoamylase (glaA), Rhizomucor miehei lipase, Aspergillus 
15 oryzae alkaline protease, Aspergillus oryzae triose phosphate isomerase, Aspergillus nidulans 
acetamidase, Fusarium oxysporum trypsin-like protease (as described in U.S. Patent No. 
4,288,627, which is incorporated herein by reference), and hybrids thereof. Particularly pre- 
ferred promoters for use in filamentous fungal host cells are the TAKA amylase, NA2-tpi (a 
hybrid of the promoters from the genes encoding Aspergillus niger neutral a amylase and As - 
20 pergillus oryzae triose phosphate isomerase), and glaA promoters. 

In a yeast host, useful promoters are obtained from the Saccharomyces cerevisiae enolase 
(ENO-1) gene, the Saccharomyces cerevisiae galactokinase gene (GAL1), the Saccharomyces 
cerevisiae alcohol dehydrogenase/glyceraldehyde- 3 -phosphate dehydrogenase genes 
25 (ADH2/GAP), and the Saccharomyces cerevisiae 3 -phosphogly cerate kinase gene. Other use- 

ful promoters for yeast host cells are described by Romanos et al., 1992, Yeast 8:423-488. 

The nucleic acid sequences encoding SEQ ID NOS: 1 and 2, e.g.. SEQ ID NOS:3 and 9 may 

be operably linked to a nucleic acid encoding a heterologous pro sequence. The nucleic acid 

30 encoding SEQ ID NOS:6, 8, 10, and 12, e.g., SEQ ID NOS:5, 7. 9, and 1 1 and may be opera- 

* 

bly linked to a nucleic acid sequence encoding a heterologous signal sequence and/or pro se- 


quence. 
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The nucleic acid sequence encoding HBP may also be operably connected to a suitable termi- 
nator, such as the human growth hormone terminator (Palmiter et ah, op. cit.) Preferred termi- 
nators for filamentous fungal host cells are obtained from the genes encoding Aspergillus 
5 oryzae TAKA amylase, Aspergillus niger glucoamylase, Aspergillus nidulans anthranilate 
synthase. Aspergillus niger alpha-glucosidase, and Fusarium oxysporum trypsin-like protease. 

Preferred terminators for yeast host cells are obtained from the genes encoding Saccharomy - 
ces cerevisiae enolase, Saccharomyces cerevisiae cytochrome C (CYC1), or Saccharomyces 
10 cerevisiae glyceraldehyde-3-phosphate dehydrogenase. Other useful terminators for yeast host 
cells are described by Romanos et ah, 1992. supra. 

The vector may further comprise elements such as polyadenylation signals (e.g. from S V 40 
or the adenovirus 5 Elb region), transcriptional enhancer sequences (e.g. the SV 40 enhancer) 
15 and translational enhancer sequences (e.g. the ones encoding adenovirus VA RNAs). Fur- 
thermore, preferred polyadenylation sequences for filamentous fungal host cells are obtained 
from the genes encoding Aspergillus oryzae TAKA amylase. Aspergillus niger glucoamylase, 
Aspergillus nidulans anthranilate synthase, and Aspergillus niger alpha-glucosidase. Useful 
polyadenylation sequences for yeast host cells are described by Guo and Sherman, 1995. Mo- 
20 lecular Cellular Biology 15:5983-5990. 

The recombinant expression vector may further comprise a DNA sequence enabling the vector 
to replicate in the host cell in question. Examples of such a sequence (when the host cell is a 
mammalian cell) is the SV 40 or polyoma origin of replication. Examples of bacterial origins 
25 of replication are the origins of replication of plasmids pBR322, pUC 1 9, pACYC 1 77, pA- 

CYC184, pUBl 10, pE194, pTA1060, and pAMfll . Examples of origin of replications for use 
in a yeast host cell are the 2 micron origin of replication, the combination of CEN6 and 
ARS4. and the combination of CEN3 and ARS 1 . The origin of replication may be one having 
a mutation to make its function temperature-sensitive in the host cell (see, e.g., Ehrlich. 1 978, 
Proceedings of the National Academy of Sciences USA 75: 1433). 


30 
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The vector may also comprise a selectable marker, e.g., a gene the product of which comple- 
ments a defect in the host cell, such as the gene coding for dihydrofolate reductase (DHFR) or 
one which confers resistance to a drug, e.g., neomycin, geneticin, ampicillin, or hygromycm. 
Suitable markers for yeast host cells are ADE2, HIS3, LEU2, LYS2, MET3, TRP1, and 
5 URA3. A selectable marker for use in a filamentous fungal host cell may be selected from the 
group including, but not limited to, amdS (acetamidase), argB (ornithine carbamoyltrans- 
ferase), bar (phosphinothricin acetyltransferase), hygB (hygromycin phosphotransferase), 
niaD (nitrate reductase), pyrG (orotidine- 5’ -phosphate decarboxylase), sC (sulfate adenyl- 
transferase), trpC (anthranilate synthase), and glufosinate resistance markers, as well as 
10 equivalents from other species. Preferred for use in an Aspergillus cell are the amdS and 

pyrG markers of Aspergillus nidulans ox Aspergillus oryzae and the bar marker of Streptomy- 
ces hygroscopicus. Furthermore, selection may be accomplished by co transformation, e.g.. 
as described in WO 91/1 7243, where the selectable marker is on a separate vector. 

15 The procedures used to ligate the nucleic acid sequences coding for HBP, the promoter and 
the terminator, respectively, and to insert them into suitable vectors containing the informa- 
tion necessary for replication, are well known to persons skilled in the art (cf., for instance, 
Sambrook et al., op.cit.). 

20 The host cell into which the expression vector is introduced may be any cell which is capable 
of producing HBP and is preferably a eukaryotic cell, such as invertebrate (insect) cells or 
vertebrate cells, e.g., Xenopus laevis oocytes or mammalian cells, in particular insect and 
mammalian cells. Examples of suitable mammalian cell lines are the COS (e.g., ATCC CRL 

1650), BHK (e.g., ATCC CRL 1632, ATCC CCL 10) or CHO (e.g,. ATCC CCL 61) cell 
25 lines. 

The host cell may be a mammalian basophilic cell or mammalian hybrid cell. The mammalian 
basophilic cell may be human, guinea pig, rabbit or rat basophilic cells. In a specific em- 
bodiment, the mammalian basophilic cell is a rat basophilic cell. In a most specific embodi- 
30 ment the rat basophilic cell may be an RBL-1 cell having the identifying characteristics of 
ATCC CRL-1378 or RBL-2H3 cell having the identifying characteristics of ATCC CRL 


2256. 
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Methods for transfecting mammalian cells and expressing DNA sequences introduced in the 
cells are described in e.g., Kaufman and Sharp, 1982, J. Mol. Biol. 159:601-621; Southern and 
Berg, 1982, J. Mol. Appl. Genet. 1 :327-341; Loyter et al., 1982, Proc. Natl. Acad. Sci. USA 
5 79:422-426; Wigler et al.. 1978, Cell 14:725; Corsaro and Pearson, 1981, Somatic Cell Ge- 

netics 7:603, Graham and van der Eb, 1973, Virology 52:456; Fraley et al., 1980, JBC 
225:10431; Capecchi, 1980, Cell 22:479; Wiberg et al., 1983,NAR 1 1:7287; and Neumann 
et al., 1982, EMBO J. 1:841-845. In a specific embodiment, the mammalian basophilic cell is 
transfected with DNA encoding HBP using an electroporation apparatus. 

10 

The medium used to culture the cells may be any conventional medium suitable for growing 
mammalian cells, such as a serum-containing or serum-free medium containing appropriate 
supplements, or a suitable medium for growing mammalian cells. Suitable media are avail- 
able from commercial suppliers or may be prepared according to published recipes (e.g. in 

15 catalogues of the American Type Culture Collection). The cells are then screened for antibi- 

otic resistance. Subsequently, the selected clones are subsequently assayed for HBP activity 
using assays known in the art such as a chemotaxis assay and assaying for cytokine release 
from monocytes (see, for example, Rasmussen et al., 1996, FEBS Lett. 390:109-1 12). 

20 Alternatively, the host cell may be a hybrid mammalian cell. A myeloma line e.g., mouse, rat, 
human) is transfected with DNA encoding HBP using the procedures described above. It may 
be subsequently be fused with a mammalian cell expressing an acidic proteoglycan such as a 
mammalian basophilic cell or mast cell using the following procedures. In one embodiment 
the parental cells are mixed in culture media such as RPMI-1640 and exposed to a chemical 

25 fusion agent such a polyethylene glycol (see, for example, Gefter et al., 1997, Somat. Cell 

Genet. 3:23 1-236). The fusion agent is subsequently diluted out and the cells are incubated in 
media and HAT. Selected clones are subsequently assayed for HBP activity as described 
above. 

30 Alternatively, two parental cells may be fused by electrofusion. Membrane contact between 
cells are achieved by a non-uniform alternating field that leads to dielectrophoresis and cell 
chain formation. Fusion is then triggered by the injection of a field pulse that is strong 






WO 99/26647 


21 


PCT/DK98/00510 


enough to induce reversible breakdown in the membrane contact zone (see, for example, 
Okada et al., 1984, Biomed. Res. 5:51 1-566). Alternatively cell fusion may be induced by 
Sendai virus (see, for example, Wainberg et al., 1973, J. Cell Biol. 57:388-396). 

The host cell may be a unicellular pathogen, e.g., a prokaryote, or a non-unicellular pathogen, 
e.g., a eukaryote. Useful unicellular cells are bacterial cells such as gram positive bacteria 
including, but not limited to, a Bacillus cell, e.g.. Bacillus alkalophilus , Bacillus amylolique- 
faciens, Bacillus brevis , Bacillus circulans. Bacillus coagulans, Bacillus lautus, Bacillus len- 
tus, Bacillus licheniformis , Bacillus megaterium. Bacillus stear other mophilus, Bacillus sub- 
tilis, and Bacillus thuringiensis ; or a Streptomyces cell, e.g., Streptomyces lividans or Strep- 
tomyces murinus . or gram negative bacteria such as E. coli and Pseudomonas sp. In a pre- 
ferred embodiment, the bacterial host cell is a Bacillus lentus, Bacillus licheniformis. Bacillus 
stearothermophilus or Bacillus subtilis cell. The transformation of a bacterial host cell may, 
for instance, be effected by protoplast transformation (see, e.g., Chang and Cohen, 1979, Mo- 
lecular General Genetics 168:1 1 1-1 15), by using competent cells (see, e.g.. Young and Spiz- 
izin, 1961, Journal of Bacteriology 81:823-829, or Dubnar and Davidoff Abelson, 1971, Jour- 
nal of Molecular Biology 56:209-221), by electroporation (see, e.g., Shigekawa and Dower, 
1988, Biotechniques 6:742-751), or by conjugation (see, e.g., Koehler and Thome, 1987, 
Journal of Bacteriology 169:5771-5278). 

The host cell may be a fungal cell. “Fungi" as used herein includes the phyla Ascomycota. 
Basidiomycota, Chytndiomycota, and Zygomycota (as defined by Hawksworth et al.. In, 
Ainsworth and Bisby’s Dictionary of The Fungi, 8th edition, 1995, CAB International, Uni- 
versity 7 Press, Cambridge, UK) as well as the Oomycota (as cited in Hawksworth et al., 1995. 
supra, page 171) and all mitosporic fungi (Hawksworth et al., 1995, supra). Representative 
groups of Ascomycota include, e.g., Neurospora, Eupenicillium (=Penicillium), Emericella 
(=Aspergillus). Eurotium (=Aspergillus), and the true yeasts listed above. Examples of 
Basidiomycota include mushrooms, rusts, and smuts. Representative groups of Chytridiomy- 
cota include, e.g., Allomyces, Blastocladiella, Coelomomvces, and aquatic fungi. Represen- 
tative groups of Oomycota include, e.g.. Saprolegniomycetous aquatic fungi (water molds) 
such as Achlya. Examples of mitosporic fungi include Aspergillus, Penicillium, Candida, and 
Altemaria. Representative groups of Zygomycota include, e.g., Rhizopus and Mucor. 




WO 99/26647 


22 


PCT/DK98/00510 


In a preferred embodiment, the fungal host cell is a yeast cell. “Yeast” as used herein includes 
ascosporogenous yeast (Endomycetales). basidiosporogenous yeast, and yeast belonging to 
the Fungi Imperfecti (Blastomycetes). The ascosporogenous yeasts are divided into the fami- 
5 lies Spermophthoraceae and Saccharomycetaceae. The latter is comprised of four subfami- 
lies, Schizosaccharomycoideae (e.g., genus Schizosaccharomyces), Nadsonioideae, Lipomy- 
coideae, and Saccharomycoideae (e.g., genera Pichia, Kluyveromyces and Saccharomyces). 
The basidiosporogenous yeasts include the genera Leucosporidim, Rhodosporidium, 
Sporidiobolus, Filobasidium, and Filobasidiella. Yeast belonging to the Fungi Imperfecti are 
10 divided into two families, Sporobolomycetaceae (e.g., genera Sorobolomyces and Bullera) 
and Cryptococcaceae (e.g., genus Candida). Since the classification of yeast may change in 
the future, for the purposes of this invention, yeast shall be defined as described in Biologv 
and Activities of Yeast (Skinner, F.A., Passmore, S.M.. and Davenport, R.R., eds, Soc. App. 
Bacteriol. Symposium Series No. 9 , 1980 ). The biology of yeast and manipulation of yeast 
15 genetics are well known in the art (see, e.g.. Biochemistry and Genetics of Yeast, Bacil, M., 
Horecker, B.J., and Stopani, A.O.M., editors, 2nd edition, 1987 ; The Yeasts, Rose, A.H.. and 
Hamson, J.S., editors, 2nd edition, 1987 ; and The Molecular Biology of the Yeast Saccharo- 
myces, Strathem et al., editors, 1981 ). 

20 In a more preferred embodiment, the yeast host cell is a cell of a species of Candida, Kluv- 
veromyces, Saccharomyces, Schizosaccharomyces, Pichia, or Yarrowia. In a most preferred 
embodiment, the yeast host cell is a Saccharomyces carlsbergensis, Saccharomyces cerevisiae. 
Saccharomyces diastaticus, Saccharomyces douglasii, Saccharomyces kluyveri, Saccharomy- 
ces norbensis or Saccharomyces oviformis cell. In another most preferred embodiment, the 
25 yeast host cell is a Kluyveromyces lactis cell. In another most preferred embodiment, the 
yeast host cell is a Yarrowia lipolytica cell. 

The medium used to culture the cells may be any conventional medium suitable for growing 
mammalian cells, such as a serum-containing or serum-free medium containing appropriate 
30 supplements, or a suitable medium for growing insect, yeast or fungal cells. Suitable media 
are available from commercial suppliers or may be prepared according to published recipes 
(e.g,. in catalogues of the American Type Culture Collection). 
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The HBP produced by the cells may then be recovered from the culture medium by conven- 
tional procedures including separating the host cells from the medium by centrifugation or 
filtration, precipitating the proteinaceous components of the supernatant or filtrate by means 
5 of a salt, e.g., ammonium sulphate, purification by a variety of chromatographic procedures, 
e.g., ion exchange chromatography, affinity chromatography, or the like. The recombinant 
host cells may also produce an acid proteoglycan such as heparin sulfate. To obtain active 
HBP. the acid proteoglycan will need to be removed. This may be accomplished using a se- 
ries of separation methods, ie., precipitation or column chromatography, such as reverse phase 
10 HPLC, HIC, SEC, IEC and affinity based techniques. The separation method may be com- 
bined with other treatments like increasing salt concentration, by change in the pH and bv 
other means that reduce interactions between the acidic proteoglycan and HBP. 

The recombinant host cells may also produce an acid proteoglycan such as heparin sulfate. 

IS To obtain active HBP, the acid proteoglycan will need to be removed. 

COMPOSITIONS 

In the pharmaceutical composition used in the method of the present invention, the HBP may 
20 be formulated by any of the established methods of formulating pharmaceutical compositions, 
e.g. as described in Remington's Pharmaceutical Sciences, 1985. The composition may typi- 
cally be in a form suited for local or systemic injection or infusion and may, as such, be for- 
mulated with sterile water or an isotonic saline or glucose solution. The compositions may be 
sterilized by conventional sterilization techniques which are well known in the art. The re- 
25 suiting aqueous solutions may be packaged for use or filtered under aseptic conditions and 

lyophilized, the lyophilized preparation being combined with the sterile aqueous solution prior 
to administration. The composition may contain pharmaceutically acceptable auxiliary sub- 
stances as required to approximate physiological conditions, such as buffering agents, tonicity 
adjusting agents and the like, for instance sodium acetate, sodium lactate, sodium chloride, 

30 potassium chloride, calcium chloride, etc. The concentration of HBP may vary widely, i.e. 
from less than about 0.5%, such as from 1%, to as much as 15-20% by weight. A unit dosage 
of the composition may typically contain from about 10 mg to about 1 g of HBP. 
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HBP or pharmaceutically active fragments thereof are administered topically or by intrave- 
nous injection. Dosages will be prescribed by the physician according to the particular condi- 
tion and the particular individual to be treated. Dosages and frequency is carefully adapted 
5 and adjusted according to parameters determined by the physician in charge. A preferred ad- 
ministration route may be e.g. injections intraperitoneally. Intravenous intraperitoneal injec- 
tions of HBP may be given per 24 hours in the range of from 0. 1-100 mg, especially 0.1-20 
mg, in particular 0.1-10 mg per kg body weight. The dose may be given 1 -4 times per 24 
hours or administered continuously through a catheter. 

10 

Compositions used in the present invention may additionally comprise a mitochondrial matrix 
targeting protein. In a specific embodiment, the mitochondrial matrix targeting protein has a 
molecular weight of about 33 kD, binds to H- but not L-kininogen. In a more specific em- 
bodiment, the mitochondrial matrix targeting protein has an N-terminal amino acid sequence 
15 depicted in SEQ ID NO: 15, the 32 N-terminal amino acid sequence of p33 (Ghebrehiwet et 
al., 1994, J. Exp. Med. 179: 1809): 

MLPLLRCVPRVLGSSVAGLRAAAPASPFRQLL (SEQ ID NO: 15) 

20 In a most specific embodiment the mitochondrial matrix targetting protein is the zinc depend- 
ent p33 protein depicted in SEQ ID NO: 16: 

MLPLLRCVPRVLGSSVAGLRAAAPASPFRQLLQPAPRLCTRPFGLLSVRAGSERRPGL 
LRPRGPCACGCGCGSLHTDGDKAFVDFLSDEIKEERKIQKHKTLPKMSGGWELELNG 
25 TEAKLVRKVAGEKITVTFNINNSIPPTFDGEEEPSQGQKVEEQEPELTSTPNFVVEVIK 
NDDGKKALVLDCHYPEDEVGQEDEAESDIFSIRESFQSTGSEWKDTNYTLNTDSLDW 
ALYDHLMDFLADRGVDNTFADELVELSTALEHQEYITFLEDLKSFVKSQ (SEQ ID 
NO: 16) 

30 Compositions used in the methods of the present invention are contemplated to be of use in 

treating or preventing disorders caused by apoptosis. These include but are not limited to 
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HIV, neurodegenerative or neuromuscular diseases, ischemic stroke, anoxia, ische- 
mia/reperfusion damage and intoxication septic shock. 

In a specific embodiment, said compositions may be used to prevent the destruction of beta 
5 cells in the Islets of Langerhans in the pancreas. Damage to such beta cells leads to diabetes 
inellitus. 

EXAMPLES 

10 Example 1: Treatment of Beta Cells with HBP 
Production of HBP 

HBP is obtained from RBL-1 cells using the procedure described in application serial no. 

15 PCT/DK98/00275. The procedure is summarized below. 

Materials 

The vectors pBlueBacIII and pcDNA3 are obtained from Invitrogen. All primers and oligos 
20 are synthesized on an Applied Bio systems Model 394 DNA synthesizer. Restriction enzymes 
are obtained from New England Biolabs. Pfu polymerase, used in PCR reactions is obtained 
from Stratagene. RBL-1 cells (ATCC CRL-1378) and RBL-2H3 cells (ATCC CRL-2256) are 
obtained from American Type Culture Collection (ATCC) in Manassas, VA. Cells are grown 
as recommended by the supplier or in RPMI 1640 culture medium (Gibco, Life Technologies) 
25 supplemented with 10% heat inactivated gamma- irradiated FCS (origin: NZ, Gibco, Life 
Technologies) or fetal calf serum (FCS) North American origin from HyClone or Bio Whit- 
taker. Cells are grown in 5% C0 2 at 37°C in an 80% humidified atmosphere. Exponentially 
growing cells are used in all experiments. 

30 Construction of Expression Vectors 

A 770 bp BamHI-Hindlll fragment is constructed using PCR technology from a human bone 
marrow DNA library (Clontech) based on the human HBP ammo acid sequence (Flodgaard et 
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al., 1991, Eur. J. Biochem. 197:535-547) and the CAP 37/azurocidin DNA sequence (Morgan 
et al., 1991, J. Immunol. 147:3210-3214 and Almeida et al., 1991, Biochem. Biophys. Res. 
Commun. 177:688-695). This fragment contains the entire coding region of HBP, including a 
1 9-residue signal peptide, a 7 amino acid pro-peptide, a mature part of 22 amino acids, and a 
5 3 amino acid C-terminal extension. The fragment is inserted into pBlue-BacIIl resulting in 

the plasmid pSX556. For deletion of the pro-region, an oligonucleotide linker of 99 bp, cov- 
ering the signal peptide and the first 4 amino acids of mature HBP (from BamHI to EagI) is 
substituted for the original BamHI-EagI fragment in pSX556 giving rise to pSX559. 

10 For expression of these two cDNA sequences in RBL-3 cells, pSX556 and pSX559 described 
above are used as templates in PCR reactions using the primers 

PBRa 246 (5'-CCGGGGATCCAACTAGGCTGGCCCCGGTCCCGG-3') (SEQ ID NO: 13 ) 
PBRa247 (5 , -CCGGGGATCCGATGACCCGGCTGACAGTCCTGG-3*) (SEQ ID NO: 14) 
with a Pfu polymerase according to manufacturer's instructions (Stratagene). 

15 

After BamHI cleavage of the PCR reaction products, the fragments are ligated in correct ori- 
entation into the mammalian expression vector pcDNA3 (invitrogen). linearized with BamHI , 
resulting in two plasmids, pcDNA3-HBP and pcDNA3-HBP pro. 

20 Transfection Procedures 

Transfection is performed according to the following procedures. 25 pg of pcDNA3-HBP or 
pcDNA3-HBP pro is transfected into RBL-1 cells or RBL-2H3 cells (8 x 10 6 cells are trans- 
fected using a BioRad Electroporation Apparatus with electric settings 960 uF and 300V as 
25 described by Gullberg et al., 1994. J. Biol. Chem. 269:25219-25225 and Garwicz et al., 1995, 
J. Biol. Chem. 270:28413-2841 8. or are transfected using LipofecAmine (Gibco. Life Tech- 
nologies) or Superfect (Qiagen) transfection reagents as recommended by the suppliers. Cells 
are grown in RPMI 1640 medium supplemented with 10% heat inactivated gamma irradiated 
FCS in 5% CO, at 37°C in an 80% humidified atmosphere. Geneticin (2 mg/ml) is added 48 
30 hrs. post-transfection to select for recombinant clones. 
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Individual clones growing in the presence of geneticin are isolated and tested for HBP expres- 
sion by ELISA. The HBP ELISA is a sandwich immunoassay using a monoclonal antibody 
as catcher and a polyclonal rabbit antibody conjugated to horseradish peroxidase as detector. 
Antibodies are prepared according to standard procedures by immunizing mice and rabbits 
5 with HBP purified from human huffy coat cells (Flodgaard et al.. 1991, Eur. J. Biochem. 

197:535-547). Specifically, each well is coated with 0.5 pg monoclonal anti-hHBP dissolved 
in 100 pi of PBS overnight. The coated wells are washed three times with a solution of 5% 
lactose, 0.5% Byco A 0.05% Tween 20 and 0.024% thiomersal. After the last washing, the 
plates are left to dry at room temperature upside-down on a piece of cloth. The coated plates 
10 are rapped with staniol and can be stored up to three months. 

Purified hHBP is used as reference preparation. A working dilution of 100 ng hHBP/ml is 
prepared in a BSA-EDTA buffer and stored in aliquots at -80°C for a maximum of two weeks. 
Serial dilution's containing 0; 0.3; 1 ; 4 and 12 ng hHBP/ml diluted in BSA-EDTA are made 
15 fresh and 1 00 pi are added to each well. hHBP samples are also diluted in BSA-EDTA buffer 
and all the samples are in-cubated agitated for 1 hour at room temperature. The wells are 
emptied and washed three times with phosphate buffered saline followed by the addition of 
100 pl/well diluted (1:1000) Fab-peroxidase conjugated rabbit anti-hHBP, and incubated agi- 
tated for 1 hour at room temperature. Peroxidase activity is measured using 100 pl/well TMB 
20 perborate substrate solution, resulting in a color formation measurable photometrically at 450 
nm. The reference curve is linear when the logarithm to the absorbance is plotted against the 
logarithm to the dose. 

Clones with the most pronounced expression are chosen for further experiments, recloned and 
25 retested for expression levels. The highest HBP producers are selected and grown into mass 
culture or adapted to serum free or protein free medium. 

Isolation of HBP 

30 The isolation of HBP from RBL-1 cells is carried out essentially as described by Rasmussen 
et al., 1996. FEBS Lett. 390:109-1 12. The transfected and selected RBL-1 cells are initially 
filtered to remove any remaining cells and cell debris. The culture medium is subsequently 
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applied to a CM-Sepharose cation-exchange column (Pharmacia and Upjohn), previously 
equilibrated with 50 mM sodium phosphate, pH 7.3. Unbound and loosely bound materials 
are eluted with equilibration buffer until baseline is achieved measured by on-line UV detec- 
tion at 280 nm. The column is then developed with a linear gradient from 0 to 1 M sodium 
5 chloride in equilibration buffer. HBP eluted with about 0.7 M sodium chloride and fractions 
are combined based on UV absorption. Pooled fractions are diluted with two volumes of dis- 
tilled water and applied on a new CM-Sepharose column. Following equilibration HBP is 
step eluted with 1 M sodium chloride in equilibration buffer and fractions combined based on 
absorption at 280 nm. Highly concentrated and pure HBP is obtained by this procedure. Fi- 
10 nal purification is carried out on a Sephadex G-25 gel-filtration column (Pharmacia & Up- 
john) equipped with a UV-flow cell and equilibrated and eluted with 0.02% trifluoroacetic 
acid. HBP is collected based on absorption at 280 nm. The gel filtration serves mainly as a 
buffer exchange step to produce a stable preparation of HBP that is kept at 4°C until use. 

15 HBP Rescues Beta Cells from Cytokine Induced Apoptosis 
The following protocol is used: 

Day 0: Rat Insulinoma cells (RIN cells) are seeded in 200 pi medium with 10,000 cells per 
20 well. Day 1 : After 24 hours the medium is discarded and new medium containing 0, 20 or 50 
pg/ml medium of HBP is added to a total volume of 1 00 pi. Day 2: The medium in the 
wells without HBP is discarded and fresh medium containing 0 or 1500 units IL-1 beta and 20 
pg/ml medium of HBP is added in a total volume of 200 pi. To the wells pretreated with HBP 
(cells not attached) 0 or 1500 units IL-1 Beta and 20 pg/ml medium of HBP is added in ato- 
25 tal volume of 100 pi giving a total volume of 200 pi. Day 5: The NO content in the medium 
and the accumulation of insulin are measured. MTT assay (succinate dehydrogenase activity, 
a measure of apoptosis) is performed on the cells. 

The results are shown in Figures 1 and 2. The numbers 1-6 depict the following: 1 .‘Control 

30 (all media changed after preincub. with HBP, 200 pi new media with HBP and cvtokines 

• * 

added; 2: as I but with 20 pg/ml HBP; 3: as 1 but with 50 pg/ml HBP; 4: Control (100 ml 
media (with HBP and 2x cytokines) added on top of 1 00 pi HBP preincubation; 5 : as 4 but 
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with 20 fig/ml HBP; 6: as 4 but with 50 pg/ml HBP. It is evident from the results that treat- 
ment of beta cells with HBP results in a decreased apoptosis, but no effect on NO production. 

Effect of HBP on Streptozotocin Treated Cells 

5 

Beta cells are pre-incubated with HBP or control vehicle for 24 hours before treatment with 
varying concentrations of the NO donor, Streptozotocin. After 1 -2 days of incubation at stan- 
dard conditions (37°C, 5% C0 2 ) cells are assayed for apoptosis. The cells pre-incubated with 
HBP show less or no apoptosis as compared to control incubations. Thus, HBP prevents de- 
10 struction of the beta cells. 

Beta cells are incubated with HBP and Streptozotocin or control vehicle and Streptozotocin 
for 24 hours. The cells incubated with HBP show less or no apoptosis as compared to control 
incubations. Thus, HBP prevents destruction of the beta cells. 

15 

Animal Studies 

Wistar adult rats are pre-treated with a sustained release of HBP or control vehicle from a 
subcutaneously implanted mini osmotic pump on the back. 24 or 48 hours later, the rats are 
20 rendered diabetic by intraperitoneal injection of Streptozotocin in the tail. Blood glucose and 
urinary excretion of glucose and albumin are monitored for 2-3 weeks. The HBP treated rats 
show a significant lower frequency of diabetes symptoms than the controls. Finally, the ani- 
mals are sacrificed and histological examination of the pancreas is performed. The HBP 
treated rats show no or little beta cell destruction. 

25 

Spontaneously diabetic NOD (nonobese diabetic) mice are treated with HBP or control vehi- 
cle for 1-2 months. The HBP treated mice show a significant lower frequency of diabetes 
symptoms than the controls. Finally, the animals are sacrificed and histological examination 

of the pancreas is performed. The HBP treated mice show no or little beta cell destruction. 

30 

Three month old obese Zucker rats and age-matched lean rats are treated for 1 month with 
HBP by subcutaneously infusion using mini -osmotic pumps delivering 0.05 mg/kg bodv 
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weight per 24 hours. After 1 month the animals are sacrificed and the pancreas assessed for 
damage of Islets of Langerhans by histological techniques known to the person skilled in the 
art. 

5 Example 2: HBP is Internalized and Targeted to the Mitochondrial Compartment 
Experimental procedures 
Cell culture 

10 

Human umbilical vein endothelial cells (HUVEC) are isolated by digestion with collagenase 
(Worthington Biochemical, Freehold, NJ, USA) and cultured on gelatinized (Sigma Chemical 
Co., St. Louis. MO, USA) surfaces in the presence of fetal calf serum (ICN Biochemicals Inc.. 
Costa Mesa, Ca, USA), calf serum (ICN Biochemicals Inc.) endothelial cell growth factor 
15 (Sigma), heparin (Sigma) and antibiotics (Gibco BRL, Paisley, Scotland) in M199 with 
Earle's sa i t (GIBCO) (Jaffe et al., 1973, J. Clin. Invest. 52:2745-2756 and Thornton et al., 
1983, Science 222:623-625). The primary cultures are passed only once using trypsin-EDTA. 
The cells are used when expressing cobblestone morphology except for microscopical studies 
when subconfluent cells are used. 

20 

Wildtype CHO cells (CHO-K1) and the heparan sulfate deficient variant (pgsD-677) (Murphy 
Ulrich et ah, 1988, J. Biol. Chem. 272:24363-243670). are grown in F12K Nutrient mixture 
with Kaighn’s modification (GIBCO) supplemented with fetal calf serum and antibiotics. 

25 White 96 well tissue culture plates, CulturePlates™ , Microscint-PS scintillation fluid and the 
micropiate scintillation counter Topcount™ is obtained from Packard, Meriden, USA Stan- 
dard 96 well tissue culture plates are obtained from Nunc. Denmark. Fetal calf serum (FCS) 
is obtained from Gibco BRL. Hydrogen peroxide is obtained from Merck. Formaldehyde and 
Triton X-l 00 is obtained from Sigma. 

30 


Antibodies and proteins 
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Recombinant human HBP is produced using a baculovirus expression system in Sf9 insect 
cells (BRL) and purified as described (Rasmussen et al., 1996, FEBS Lett. 390:109-1 12). The 
mouse monoclonal antibody (mab) 2F23C3 and rabbit antisera against recombinant HBP 
(anti-HBP) were affinity-purified. The antiserum against mitochondrial protein p33/gClqR 
5 (anti-p33) was raised in rabbits and affinity-purified (Dedio et al., 1998, J. Immunol 

160:3534-3542). The mouse mab 3G10 recognizing desaturated glucuronate reactive with 
heparitinase-digested heparan sulfate proteoglycan core proteins has been characterized previ- 
ously (David et al., 1992, J. Cell Biol. 1 19:961-975). Texas red-conjugated goat anti-rabbit 
immunoglobulin IgG and goat anti-mouse IgG are from Jackson ImmunoResearch Laborato- 
10 ries Inc. (West Grove, PA, USA); peroxidase-conjugated antibodies against rabbit IgG from 
Bio-Rad (Richmond, CA, USA); and alkaline phosphatase-conjugated rabbit anti-mouse anti- 
bodies from Promega Corporation (Madison. WI, USA). Biotinylation of purified HBP is per- 
formed. 

15 Metabolic labeling of endothelial cells 

Endothelial cells are cultured in the presence of 100 mCi/ml Na 2 35 S0 4 (specific activity) 
(Amersham International, Buckinghamshire, UK) or 50 mCi/ml 3 H leucine (Amersham) di- 
luted in endothelial cell culture media. After 24 hours, the cells are washed 4 times with cold 
20 phosphate buffered saline (PBS, GIBCO) and lysed for 1 hour at 4°C on a shaker. The lysis 
buffer consisted of 1% Triton-X-100, 20 mM Tris-HCl, 1 mM CaCl 2 , 1 mM MgCl 2 , 2 mM 
PMSF, 5 mM 1.10-phenanthroline, 4 mg/ml leupeptin, 4 mg/ml pepstatin A and 100 mg/ml 
aprotonin at pH 8.0. The lysate is centrifuged at 10,000 g for 30 minutes at 4°C and the pellet 
is discarded. 

25 

Affinity chromatography on HBP Sepharose 

The endothelial cell lysate, containing 0.2 M NaCl, is incubated end over end with DEAE Se- 
pharose Fast Flow (Pharmacia Biotech AB, Uppsala. Sweden) pre-equilibrated with 0.2 M 
30 NaCl, 20 mM Tris-HCl, 0.1% Triton-X-100 and 1 mM PMSF at pH 8.0. After 1 h at 4°C the 
DEAE-Sepharose is washed with 10 gel volumes of 0.2 M NaCl. 50 mM Na-acetate, 0.1% 
Triton-X-100. 1 mM PMSF at pH 4.0 and then eluted with 1 M NaCl in buffer A (20 mM Tris 
HC1, 0.1% Triton-X-100 and 1 mM PMSF at pH 7.4). 
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Biotinylated HBP (5 mg) is bound to 2.5 ml streptavi din-agarose (Sigma). Uncoupled agarose 
is used as a control column. Successful coupling of HBP to the column is confirmed by SDS 
PAGE (data not shown) . Equal gel volumes of the HBP- and control agarose are equilibrated 
5 at 4°C with buffer A containing 1 50 mM NaCl, 1 mM CaCl 2 and 1 mM MgCl 2 . The material 
eluted from the DEAE-Sepharose is dialyzed against equilibration buffer, incubated end over 
end with the control column for 2 h at 4°C followed by the HBP-column for 2 h at 4°C. The 
HBP- and control columns are washed with 1 0 gel volumes of equilibration buffer and then 
eluted with 5 gel volumes each of a discontinuous NaCl gradient ranging from 250 to 1000 
10 mM NaCl in buffer A. Samples from eluted material are separated by 4-16% SDS-PAGE un- 
der reducing or non-reducing conditions. Analysis of radioactive material is done on gels ex- 
posed to X-ray film or to Fuji Imaging plates (Bioimaging Analyzer Bas2000, Fuji Photo 
Film Co., LTD. Tokyo, Japan). When the samples contained 3 H -leucine-labeled material, gels 
are treated with 1.3 M Na-salicylate in 5 mM NaH 2 P0 4 at pH 7 (Chamberlain, 1979, Anal. 

1 5 Biochem. 98: 1 32- 1 35) prior to exposure to X-ray film. 

Enzymatic and Chemical Digestion of Proteoglycans 

Radiolabeled HBP-binding material eluted from the HBP-streptavidin agarose is treated over 
20 night at room temperature with either 60 mU/ml CABC (Sigma), 4 U/ml heparinase III 
(Sigma), or a combination of both in 50 mM Tris-HCl, 0.1 M NaCl at pH 7.3. In order to 
cleave heparan sulfate, the samples are treated with HNCX at pH 1.5 for 10 min at room tem- 
perature (Shively and Conrad, 1976, Biochemistry 15:3932-3942). Proteoglycans can be sepa- 
rated based on their size in agarose gels where they run as discrete units rather than as a broad 
25 smear (Bjomsson, 1993, Anal. Chem. 210:282-291 and Bjomsson, 1993, Anal. Chem. 

210:292 298). Some treated samples are separated on 1 .2 % agarose gels whereas others are 
separated on 4-16% SDS-PAGE. The dried gels are exposed to Fuji Imaging plates. 

Western blotting of proteoglycans 
30 

The HBP-afFinity purified material is concentrated on 100 ml DEAE-Trisacryl columns 
(BioSepra S.A., Villeneuve la Garenne Cedex, France) and eluted with buffer A containing 1 
M NaCl (5 x 50 ml). The concentrated samples and the sample from the original endothelial 
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cell lysate are doubly digested with 0.5 U/ml CABC (Seikagaku Kogyo, Tokyo, Japan) and 
10 mU/ml heparitinase (Seikagaku) in 100 mM NaCl, 1 mM CaCl 2 , 0.1% Triton-X-100, 50 
mM 6-amino-hexanoic acid, 20 mg/ml leupeptin, 2.5 mg/ml pepstatin A, 1 mM PMSF and 50 
mM HEPES at pH 7.0, for 3 hours at 37°C. After separation under non-reducing conditions by 
20% SDS-PAGE, materials are transferred onto Zeta-Probe membranes (Bio-Rad laboratories, 
Hercules, CA, USA) at 70 V, 0.5 mA for 4 hours at 4°C. The membranes are blocked in 0.5% 
casein in PBS (buffer B) containing 0.6 M NaCl over night at 4°C followed by incubation for 
1 hour at room temperature with mouse mAb 3G 10, diluted in buffer B containing 0. 1 5 mM 
NaCl. After two washes with buffer B containing 0.6 M NaCl, the membranes are washed 
once in buffer B containing 0.15 M NaCl and then incubated with rabbit anti-mouse IgG 
conjugated with alkaline phosphatase diluted 1 :5000 in buffer B containing 0.15 M NaCl, 
After two washes, bound antibodies are detected using the CSPD detection system (Tropix. 
Bedford, MA, USA) according to the manufacturer. 

Western blotting of p33 

Protein samples eluted from the HBP-coupled column are separated by 12.5 % SDS-PAGE 
and transferred onto nitrocellulose membranes for 30 min at 100 mA. The membranes are 
blocked with 50 mM KH 2 P0 4 , 0.2 M NaCl. containing 5% w/v dry milk powder and 0.05% 
w/v Tween 20 at pH 7.4 (buffer C). Transferred proteins are incubated with primary antibod- 
ies (anti-rp33, anti-CDR3 1, anti-MBP. anti-HBP) diluted to 1 mg/ml in buffer C. Bound pri- 
mary antibodies are detected by a peroxidase- conjugated secondary antibody against rabbit 
IgG followed by the ECL (Amersham) detection method. 

Indirect ELISA 

Microtiter plates are coated overnight at room temperature with HBP, H-kininogen or a con- 
trol peptide KLH (1 mg/ml each) in 1 00 mM sodium acetate and 1 00 mM NaCl at pH 5.5 
(Herwald et al., op. Cit.). Binding of the recombinant fusion protein rp33 or the fusion partner 
MBP (starting concentration 2 mg/ml, two fold dilutions) to the immobilized proteins is de- 
tected by a-MBP (1 :2500 v/v) followed by incubation with a peroxidase-conjugated secondary 
antibody directed against rabbit IgG (1 :3000 v/v) (Herwald et al.. op. cit). The incubation 
steps are done in a buffer containing 50 mM KH 2 P0 4 , 0.2 M NaCL containing 2% w/v bovine 
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serum albumin (BSA) and 0.05% w/v Tween 20 at pH 7.4. For visualization, a substrate solu- 
tion of 0.15% w/v diammonium 2,2-azino-bis-(3 -ethyl-2, 3 -dihydrobenzthiazoline-6- 
sulfonate), (ABTS), 0.012 % H 2 0 2 in 100 mM citric acid, pH 4.5 is applied for 30 min, and 
the change in absorbance is determined at 405 nm. 

5 

Measurement of affinity between HBP and p33 

Specific interactions between HBP and rp33 are studied using surface plasmon resonance 
spectroscopy (BIAlite, Pharmacia, Freiburg, Germany). HBP is coupled to a CM5 sensor 
10 chip according to the manufacturer’s instructions. MBP and ip33 are dissolved in HEPES- 
Tyrodes buffer in the presence or in the absence of 50 pM Zn 2 * in two fold serial dilution, 
with a starting concentration of 100 pg/ml. To follow the association of rp33 and MBP to 
coupled HBP, 30 pi of each protein sample is applied using a flow rate of 10 ml/min. After 3 
min, the chip is washed with PBS to follow dissociation for 3 min. The chip is regenerated by 
15 washing with 30 mM HC1. To calculate the dissociation constant, the BIAevaluation 2.0 pro- 
gram (Pharmacia, Freiburg, Germany) is used. 

FACS-analysis 

20 Endothelial cells grown to confluency in 12-well plates are washed once in Ml 99 with Hank’s 
solution (GIB CO) and then incubated with unconjugated recombinant HBP (50 pg/ml) di- 
luted in the same media for various periods of time at 37°C. The cells are washed twice with 
0.5% human serum albumin (Calbiochem, La Jolla, CA, USA) in PBS and once with Ca : ' and 
Mg 2+ free PBS. Cell dissociation solution (500 pi; Sigma) is added, the cells are placed at 
25 37°C for 15 min and then harvested using a cell scraper. After fixation in 1 % formaldehyde 

for a minimum of 1 hour at room temperature, the cells are incubated with a mouse mAb 
against HBP (25 pg/ml) in PBS/0.02% azide containing 1% heat-inactivated human serum or 
the same solution containing 1% saponin (Sigma) and 0.0125% digitonin (Sigma). Next, the 
cells are incubated with a FITC-conjugated secondary goat-anti-mouse antibody diluted 
30 1:1 00. The cells (5,000/experiment) are analyzed on a FACSort (Becton Dickinson, Palo Alto, 

CA, USA) using a FACStation with Cellquest software. The control cells are incubated with 




WO 99/26647 


35 


PCT/DK98/0051 0 


% 


cither primary or both primary and secondary antibodies but not with HBP. The mean fluores- 
cence intensity (MFI) is calculated on channel values. Results are given as means SD. 

In some experiments, the endothelial cells are pretreated with NH 4 C1 (50 mM), cytochalasin D 
5 (1 pM) or cycloheximide (1 nM) before addition of HBP (50 pg/ml). The various substances 

are present throughout the 30 min incubation with HBP. In other experiments, HBP is incu- 
bated with heparin (100 pg/ml) prior to addition of the HBP-heparin mixture to the cells. The 
binding and internalization of HBP to endothelial cells is also investigated at 4°C. Wildtype 
(CHO-K1) and heparan sulfate proteoglycan deficient CHO cells (pgsD-677) (Murphy-Ulrich 
10 et al., op cit.) are treated as described above for endothelial cells and investigated for inter- 
nalization of HBP. 

Confocal laser microscopy 

15 Endothelial cells grown overnight on microscopic slides are incubated with 50 pg/ml FITC 
labeled or unconjugated HBP in Ml 99 with Hank's solution (GIBCO) for various periods of 
time. After a brief wash with PBS, the endothelial cells are fixed in 4% formaldehyde for 1 
hour. Cells are washed with 100 mM glycine for 1 hour and permeabilized with cold metha- 
nol for 10 min. Cells are incubated with 1% BSA in PBS prior to incubation with antibodies. 
20 The staining steps are performed so as to avoid crossreactions from secondary reagents. 

When FITC-conjugated HBP is used, the cells are incubated up to 24 hours, fixed in formal- 
dehyde and stained for p33. After 30 min incubation with anti-rp33 (10 pg/ml), the cells are 
washed and fixed with a Texas Red-conjugated goat-anti-rabbit IgG. The slides are equili- 
25 brated and mounted with SlowFade Antifade (Molecular Probes, Leiden, The Netherlands) 
according to manufacturer’s instructions. The cells are analyzed using a Zeiss LSM 310 
(Laser Scan Microscope, Oberkochen. Germany). A 590 nm filter is used to prevent interfer- 
ence of emitted light from the green to the red signal. Horizontal sections of doublestained 
cells are taken and investigated for colocalization. Colocalization resulted in a color shift from 
30 green and red to yellow/orange. In some experiments, the signal from the green channel is 
subtracted from the red channel thereby yielding black areas representing colocalization. 
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When unconjugated HBP is used, the fixed cells are incubated with biotinylated rabbit-anti 
human-HBP antibody (50 mg/ml) for 30 min followed by FITC-conjugated streptavidin (10 
mg/ml). Next the cells are incubated with a mouse mAb specific for human mitochondria 
(mAb 1273) diluted 1 :50 followed by incubation with Texas red-conjugated goat-anti-mouse 
5 IgG. The cells are mounted and investigated for colocalization as described.above. 

Cell Fractionation 

Confluent endothelial cells grown in five 12-well plates were washed once in Ml 99 with 
10 Hank’s solution (GIBCO). Each plate was incubated with non-conjugated recombinant 

wildtype HBP (25 mg/ml) in 5 ml of the same buffer for 24 h at 37°C. Cells are washed once 
with Ca 2r and Mg 2+ free PBS, and scraped from the plates. After centrifugation (800 x g, 10 
min) cells are resuspended in 2.5 ml of 50 mM phosphate, pH 7.4, 0.28 M sucrose, 100 pg/ml 
phenylmethanesulfonyl fluoride, 1 pg/ml aprotinin, 0.5 pg/ml leupeptin, 1 pg/ml pepstatin A, 
15 3.6 pg/ml trans-epoxylsuccinyl-L-leucylamido-(4-guanidino)butane. Washed cells are pres- 

surized with N 2 for 5 min at 350 psi at 4°C and the cavitate is collected. The homogenate is 
centrifuged at 800 x g for 10 min and the nuclear pellet PI is discarded. The supernatant (SI) 
is further analyzed as described earlier Briefly, supernatant SI is centrifuged at 20,000 x g for 
20 min and the resulting supernatant S2 is collected. The membrane pellet P2 is washed in 5 
20 ml of 50 mM phosphate buffer containing proteinase inhibitors and centrifuged again. Washed 
pellet P2, is resuspended in 1 ml of phosphate buffer containing 12% (w/v) sucrose and lay- 
ered on top of a 33% (w/v) sucrose cushion (10 ml) followed by centrifugation carried out at 
100,000 x g for 3 h. The pellet P3 (vesicular fraction) was resuspended in phosphate buffer. 
The membranes at the gradient interface were collected, diluted with 30 ml of phosphate 
25 buffer and centrifuged (30,000 x g, 45 min). Pellet P4 (membrane fraction) is resupended in 
phosphate buffer. Centrifugation (100,000 x g, 3 h) of supernatant S2 gave pellet P3 
(microsomal fraction) and supernatant S3 (cytosolic fraction). All treatments are performed at 
4°C. 


30 Induction of Apoptosis in HUVEC Cells 
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HUVEC cells are retrieved and subcultured. Cells in passage #1 are trypsinized and seeded 
(10,000 cells/well in 100 pi complete growth medium) in 96-well CulturePlates, precoated 
with gelatine. The cells are cultured overnight to obtain confluence. As a visual control, cells 
are seeded in parallel in a standard 96-well tissue culture plate (Nunc). 

5 

After culturing overnight, the medium is changed to Ml 99 + 10% FCS, hHBP is added to fi- 
nal concentrations 0, 10 or 50 pg/ml and the cells are incubated for 24 hours. After the prein- 
cubation period, apoptosis is induced by simultaneously washing away hHBP and changing 
the medium to either Ml 99 + 10% FCS or Ml 99 without additives. The cells are subse- 
10 quently incubated for 24 hours. The DNA fragmentation is measured by the TUNEL as de- 
scribed in the kit sold by PharMingen method with a few modifications. At the end of the as- 
say, culture medium is carefully removed and the cells are fixe by adding 200 pi 10% formal- 
dehyde buffered in PBS (20 mM phosphate, 150 mM NaCl, pH 7.4) 0 for 30 min. at room 
temperature. The cells are washed once with PBS and permeabilized for 5 min. with 1 00 pi 
15 of a mix of 0.1% sodium citrate and 0.1 % Triton X-100 at room temperature, followed by a 

wash with PBS. The TUNEL reaction is initiated by adding 50 pi of TUNEL reaction mix (5 
U Tdt enzyme and 0.3 pi [ 32 P)dCTP/well in 200 mM sodium cacodylate, 25 mM Tris-HCl. 1 
mM CoCl 2 , 0.25 g/1 BSA, pH 6.6), the plate is incubated at 37°C for 1 hr. to determine the 
background level, wells in parallel are incubated with reaction mix without Tdt enzyme. The 
20 reaction is terminated by carefully removing the TUNEL reaction mix and washing the cells 
twice with PBS. Subsequently, the plate is completely dried under vacuum, 200 pi of Mi- 
croscint-PS scintillation fluid is added, the plate is sealed and counted in a microplate scintil- 
lation counter (Packard TopCount). The degree of labelling is determined by subtracting the 
background level from the values obtained in the samples containing Tdt enzyme. 

25 

Effect of HBP on Hydrogen Peroxide Treated HUVEC Cells 

HUVEC cells are treated with medium (control) and medium containing hydrogen peroxide as 
indicated for 1 8 hours. Apoptosis is determined as described above. 

30 


Results 
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Release of HBP from activated human neutrophils 

HBP is a protein that is almost exclusively synthesized and stored in polymorphonuclear 
(PMN) leukocytes. To demonstrate that HBP can be released from these cells, PMN leuko- 
5 cytes are stimulated from human plasma with increasing concentrations of phorbol myristate 
acetate (PMA) or f-Met-Leu-Phe (fMLP) in the presence or absence of human umbilical vein 
endothelial cells (HUVECs). The agonist-triggered release of HBP was followed by sandwich 
ELISA and is exemplified for PMA (Figure 3A) and fMLP (Figure 3B). PMA and fMLP does 
induce HBP secretion from PMNs in a dose-dependent manner. The presence of endothelial 
10 cells further increases HBP secretion. Hence human PMNs efficiently secrete HBP upon 
stimulation by PMA or fMLP in proximity to HUVECs. 

Affinity purification of HBP binding sites 

15 Endothelial cells are metabolically labeled with Na 2 [ 35 S]S0 4 to allow incorporation into the 
glycosaminoglycan chains of proteoglycans. Cells are lysed, the total cellular lysate was ap- 
plied to DEAE-Sepharose, and the eluted material was affinity-purified on HBP covalently 
bound to agarose. The radiolabeled material was eluted from the HBP-column by a step gradi- 
ent of 250 to 500 mM NaCi, and the resultant fractions were analyzed by SDS-PAGE (Figure 
20 4 A, left panel). The eluted material appears as a broad smear of bands covering a molecular 

weight range of approximately 40 kDA to > 400 kDa as often found for proteoglycans 
whereas minor amounts of unspecificallv bound material was eluted from the uncoupled ma- 
trix (Figure 4A, right panel). Hence, a heterogeneous population of [ 35 S]-labeled molecules 
sticks to the HBP-Sepharose which may - at least in part - represent proteoglycans; these are 
25 referred to HBP binding sites. 

Giucosidase treatment of HBP-binding proteoglycans 

Radioactively labeled material from the HBP column was treated with chondroitinaseAec 
30 (Cabc) 10 remove side chains of chondroitin sulfate and dermatan sulfate, or with HNCL to se- 
lectively destroy heparan sulfate side chains. The resultant mixtures were electrophoretically 
separated on agarose gels (Figure 4B). The 35 S0 4 -Iabeled HBP-binding sites were sensitive to 
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the treatment with C^c (left panel) or HN0 2 (right panel) indicating that proteoglycans con- 
taining chondroitin sulfate, dermatan sulfate and/or heparan sulfate side chains form part of 
the isolated HBP binding sites. Treatment with heparinase III which cleaves heparan sulfate 
side chains partially digests the HBP binding sites whereras the combined action of 
5 heparinase III and Cab C results in a complete digestion. These data further indicate that pro- 
teoglycans are involved in HBP binding. 

Identification of HBP-binding proteoglycans 

10 Notably, endothelial cells express six major types of proteoglycans containing glycosamino- 
glycan of the heparan sulfate type. i.e. perlecan, glypican, and syndecan-1, -2, -3 and —4. Af- 
finity-purified HBP binding sites were treated by double digestion with heparinase III and 
Cabc t0 completely remove their heparan side chains (see above). The resultant cleavage 
products are separated by SDS PAGE, and subjected to Western blot analysis using the mouse 
15 monoclonal antibody mAb 3G10 that recognizes desaturated glucuronate, a neo-epitope of 
heparan sulfate proteoglycans exposed upon heparinase treatment (Figure 4C). For compari- 
son, proteoglycans of total HUVEC lysates are run in parallel and identified by the relative 
molecular masses of their core proteins: syndecan-4 (35 K), syndecan-2 (48 K), glypican (64 
K), syndecan-1 (90 K), syndecan-3 (125 K), and perlecan (> 200 K), Figure 4 (right panel. 

20 from bottom to top). All the heparan sulfate-containing proteoglycans present in total HUVEC 
lysates are also present in the HBP-binding fraction (left panel) indicating that they represent 
docking sites for HBP. 

Inhibition of HBP internalization 
25 

To further characterize the HBP internalization process, FACS analyses is performed on HU- 
VECs that are preincubated with 50 pg/ml of HBP for 0.5 h followed by extensive washes to 
remove the free ligand (Figure 5 A). Permeabilized HUVEC s showed a significantly higher 
mean fluorescence index (MFI) than intact cells suggesting that a significant fraction of the 
30 exogenously applied HBP had entered the cells. Incubation in the absence of HBP resulted in 
a MFI similar to that of intact cells indicating that the ligand had been effectively removed. 
Preincubation of the cells with 100 jig/ml of heparin effectively prevented uptake of HBP. 
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possibly due to competition with HBP for binding sites on heparan sulfate-containing proteo- 
glycans. Incubation at 4°C significantly decreased HBP internalization for permeabilized 
HUVECs but not for non-permeabilized cells demonstrating that HBP internalization is an 
energy-dependent process. Addition of NH4C1 which has been shown to interfere with ligand 
6 release from internalized receptors thus leading to destruction rather than recirculation of in- 
ternalized receptors (Gekle et al., 1995, Am. J. Physiol. 268:F899-906 and Rao et al., 1983, 
FEBS Lett. 160:213-216) drastically reduces HBP internalization. Cytochalasin D, an inhibi- 
tor of actin filament polymerization (Cooper, 1987, J. Cell Biol 105:1473-1478), lowers HBP 
internalization by 40.6%, whereas cycloheximide, an inhibitor of protein synthesis (Ennis, 

10 1964, FEBS Lett,399:255-258), diminishes HBP internalization. Colchicine, an inhibitor of 

microtubulus assembly (Olmstead and Borisy, 1973, Ann. Rev. Biochem. 42:507-540) de- 
creases HBP internalization by 21%. Together these findings point to the fact that HBP inter- 
nalization is an active process that requires an intact and functional cytoskeleton. 

15 Role of proteglycans in HBP internalization 

To further pinpoint the potential role of proteoglycans in HBP internalization, heparan sulfate 
proteoglycan-deficient Chinese hamster ovary (CHO) cells, pgsD-677 (Murphy-Ulrich et al., 
1988, J. Biol. Chem. 272:24363-243670) and the corresponding wild-type CHO cells are used 
20 to study HBP internalization by FACS analysis. The cells are incubated with 50 pg/ml HBP 
for various periods of time, and HBP content is analyzed in fixed and permeabilized cells 
(Figure 5B). Progressive internalization of exogenously added HBP was seen over 3 hours 
with the wild-type CHO cells. Heparan sulfate-deficient cells also internalized HBP though at 
a considerably lower efficiency: internalization was decreased by 33% (30 min), 38% (lh) and 
25 57% (3h), respectively in pgsD-677 cells compared to wild-type CHO-K1 (100% at each time 

point). This finding suggests that heparan sulfate-type proteoglycans are involved in HBP in- 
ternalization though other sites capable of internalizing HBP must exist, e.g. chondroitin sul- 
fate-containing proteoglycans known to be overexposed by pgsD-677 cells (Murphy-Ullrich, 
1988, op. cit.). Therefore we treated pgsD-677 cells with CABC for 30 min prior to incuba- 
30 tion with HBP. The CABC treatment further decreased HBP uptake by 13% (30 min) whereas 
it had no significant effect on wild- type CHO-K1 cells. These findings lend support to our 
notion that both heparan sulfate- and chondroitin sulfate-type of proteoglycans are critical to 
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HBP internalization though other sites may be involved in HBP inte rnalizati on by CHO cells. 
They also demonstrate that cells other than HUVECs can specifically bind and internalize 
HBP. 


5 

Subcellular fractionation of HBP-treated HUVECs 

The subcellular localization of HBP is examined by fractionation of homogenates of HUVEC 
cells that had been preincubated with unlabelled HBP for 24 h at 37°C. Equal amounts of 
10 protein from the various cell fractions are subjected to Western blotting using anti-HBP 

(Figure 7, upper panel). A major 35 kDa band and a minor 29 kDa band were present in the 
vesicular (lane 2) and microsomal fractions (lane 4) but not in the cytosolic (lane 1) or mem- 
brane fractions (lane 3). Note that, the majority of internalized HBP retain the molecular mass 
of the native protein (35 K) suggesting that it is still in the intact form. Control HUVECs kept 
15 with buffer alone failed to reveal specific immunoreactive bands . An endogenous protein, 
p33/gClqR which has been demonstrated in the vesicular fraction of HUVECs (Dedio et al., 
1996, FEBS Lett.399:255-258) is used to verify the fractionation procedure (Figure 7, lower 
panel). It appears that HBP which is absent from native HUVECs is taken up by endothelial 
cells and routed to their vesicular and/or microsomal compartments in its intact form. 

20 

Coiocalization of HBP and p33/gClqR 

As shown in Figure 7, HBP binds with p33/gClqR. Because internalized HBP colocalizes 
with p33/gClqR in the vesicular fraction of HUVECs double stainings for the two proteins 
25 are performed. Endothelial cells are incubated with FITC-labeled HBP for up to 24 h, fixed 
and double-stained for p33 using antibodies to human p33 (from rabbit) followed by a Texas 
red-conjugated anti-rabbit immunoglobulin (from goat). Both FITC-conjugated HBP (green) 
and p33/gClqR (red) are prominent in pamuclear spots (Figure 8 A). A color shift to yel- 
low/orange in the confocal overlay and black spots in the subtraction overlay appears to indi- 
30 cate that at least a fraction of HBP and p33 colocalize within HUVECs (Figure 7B). Because 
p33/gClqR has been demonstrated to be a mitochondrial protein, these findings seem to indi- 
cate that internalized HBP is targeted to compartments juxtaposed to or even associated with 
mitochondria. 
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Effect of hHBP on Apoptosis Induced by Removal of FCS 

HUVECs are incubated for 24 hours with hHBP at the indicated concentrations. The medium 
5 is changed and the preincubation is followed by an 1 8 hours incubation in serum-free me- 
dium, to induce apoptosis. Control cells are incubated with Ml 99 supplemented with 1 0% 
FCS. DNA fragmentation is measrued by a TUNEL method. The results are shown in Figure 
9. They indicate that there is a decrease in apoptosis in hHBP treated cells. 

10 Effect of hHBP on Hydrogen Peroxide Treated Cells 

HUVEC cells are treated with medium (control) and medium containing hydrogen peroxide as 
indicated for 18 hours in the presence or absence of hHBP for 18 hours. Apoptosis is deter- 
mined as above. 

15 

The invention described and claimed herein is not to be limited in scope by the specific em- 
bodiments herein disclosed, since these embodiments are intended as illustrations of several 
aspects of the invention. Any equivalent embodiments are intended to be within the scope of 
this invention. Indeed, various modifications of the invention in addition to those shown and 
20 described herein will become apparent to those skilled in the art from the foregoing descrip- 
tion. Such modifications are also intended to fall within the scope of the appended claims. 

Various references are cited herein, the disclosure of which are incorporated by reference in 
their entireties. 





♦ 
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CLAIMS 

1 . A method of modulating or decreasing apoptosis in mammalian cells of a mammal se- 
5 lected from the group consisting of beta cells of Islets of Langerhans, endothelial cells and 

nerve cells, comprising administering to said mammal in need thereof, a mammalian heparin- 
binding protein which in glycosylated form has (i) a molecular weight of about 28 k D as de- 
termined by SDS PAGE under reducing conditions; (ii) is produced in the azurophil granules 
of polymorphonuclear leukocytes and (iii) is a chemoattractant for monocytes or pharmaceuti- 
10 cally active fragment thereof in an amount effective to modulate or decrease apoptosis in said 
cells. 

2. The method according to claim 1. in which the mammalian heparin-binding protein is a 
human or porcine HBP. 

15 

3. The method according to claim 1 . in which the HBP has an amino acid sequence which 
has at least about an 80% identity with the amino acid sequence set forth in SEQ ID NO:L 2, 
5, 7, 9. or 11 or an allelic or natural variant thereof. 

20 4. The method according to claim 1 , in which the HBP is encoded by a nucleic acid se- 

quence which hybridizes to the nucleic acid sequence set forth in SEQ ID NO:3 ; 4. 6, 8. 10. or 
12; (ii) its complementary strand, or (iii) a subsequence of (a) or (b). 

5. The method according to claim 2. in which the HBP has an amino acid sequence set 
25 forth in SEQ ID NO: 1 , 2, 5, 7, 9, or 1 1 . 

6. The method according to claim 1 . in which the HBP is encoded by a nucleic acid se- 
quence which hybridizes to the nucleic acid sequence set forth in SEQ ID NO:3 ; 4. 6. 8, 10 or 
12 . 

30 

7. The method according to claim 1, in which the heparin-binding protein is present in an 
amount of from about 10 mg to about 1 g per unit dosage form. 




WO 99/26647 


44 


PCT/DK9 8/005 10 


8. The method according to claim 1 , in which the heparin-binding protein is present in an 
amount of about 0.1-100 mg/kg body weight. 

9. The method according to claim 1, in which the heparin-binding protein is present in an 
amount of about 0.5-50 mg/kg body weight. 

10. The method according to claim 1, in which the heparin-binding protein is present in an 
amount of about 1-25 mg/kg body weight. 

11. A method of modulating or decreasing apoptosis in mammalian cells of a mammal 
selected from the group consisting of beta cells of Islets of Langerhans, endothelial cells and 
nerve cells, comprising administering to said mammal in need thereof a composition com- 
prising (a) mammalian heparin binding protein which in glycosylated form has (i) a molecular 
weight of about 28 kD as determined by SDS PAGE under reducing conditions; (ii) is pro- 
duced in the azurophil granules of polymorphonuclear leukocytes and (iii) is a chemoattrac- 
tant for monocytes or pharmaceutically active fragment thereof and (b) a pharmaceutically 
acceptable carrier in an amount effective to modulate or decrease apoptosis in said cells. 

12. A method of preventing or treating a disorder resulting from apoptosis of mammalian 
cells selected from the group consisting of beta cells of Islets of Langerhans, endothelial cells 
and nerve cells, in a mammal comprising administering to said mammal in need thereof a 
mammalian heparin-binding protein which in glycosylated form has (i) a molecular weight of 
about 28 kD as determined by SDS PAGE under reducing conditions; (ii) is produced in the 
azurophil granules of polymorphonuclear leukocytes and (iii) is a chemoattractant for mono- 
cytes or pharmaceutically active fragment thereof in an amount effective to modulate or de- 
crease apoptosis in said cells. 


13. The method according to claim 12, in which the disorder is selected from the group con- 
sisting of a condition of insufficient functioning of insulin production or insulin action, a 
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neurodegenerative disorder, a neuromuscular disorder, human immunodeficiency virus and 
ischemic stroke. 

14. The method according to claim 1 , in which the mammal is a human patient. 

5 

15. A method of preventing or treating a disorder resulting from apoptosis of mammalian 
cells of a mammal selected from the group consisting of beta cells of Islets of Langerhans. 
endothelial cells and nerve cells, comprising administering to said mammal in need thereof a 
composition comprising (a) mammalian heparin-binding protein which in glycosylated form 

10 has (i) a molecular weight of about 28 kD as determined by SDS PAGE under reducing con- 
ditions; (ii) is produced in the azurophil granules of polymorphonuclear leukocytes and (iii) is 
a chemoattractant for monocytes or pharmaceutically active fragment thereof and (b) a phar- 
maceutically acceptable carrier in an amount effective to modulate or decrease apoptosis in 
said cells. 

15 

16. A composition comprising (a) mammalian heparin-binding protein which in glycosy- 
lated form has (i) a molecular weight of about 28 kD as determined by SDS PAGE under re- 
ducing conditions; (ii) is produced in the azurophil granules of polymorphonuclear leukocytes 
and (iii) is a chemoattractant for monocytes or pharmaceutically active fragment thereof and 

20 (b) a proteoglycan which binds to said heparin-binding protein. 

17. A composition comprising (a) mammalian heparin-binding protein which in glycosy- 
lated form has (i) a molecular weight of about 28 kD as determined by SDS PAGE under re- 
ducing conditions; (ii) is produced in the azurophil granules of polymorphonuclear leukocytes 

25 and (iii) is a chemoattractant for monocytes or pharmaceutically active fragment thereof and 
(b) a protein which is a mammalian mitochondrial matrix targeting protein and which binds to 
said heparin-binding protein. 

1 8 . The composition according to claim 1 7 in which said mitochondrial matrix binding 
30 protein comprises a mitochondrial targeting sequence depicted in SEQ ID NO: 13. 
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19. A method of modulating or decreasing apoptosis in mammalian cells of a mammal 
selected from the group consisting of beta cells of Islets of Langerhans, endothelial cells and 
nerve cells, comprising administering to said mammal in need thereof, the composition of 
claim 1 6 in an amount effective to modulate or decrease apoptosis in said cells. 

20. A method of modulating or decreasing apoptosis in mammalian cells of a mammal se- 
lected from the group consisting of beta cells of Islets of Langerhans, endothelial cells and 
nerve cells, comprising administering to said mammal in need thereof the composition of 
claim 1 7 in an amount effective to modulate or decrease apoptosis in said cells. 
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Leu 

Asn 

Val 

Pro 

Gly 

Leu 

Tyr 

360 

Arg 

Gly 

Ala 

375 

Arg 

Pro 

His 

390 

Glu 

Pro 

Val 

405 

Ala 

Leu 

Thr 

Ser 

Asn 

Pro 

Arg 

Pro 

Met 

Glu 

Thr 

440 

Pro 

His 

Glu 

455 

Ser 

Arg 

Gly 

470 

He 

Leu 


Pro 

Arg 

Gly 

Leu 

25 

Glu 

Ala 

Leu 

Ala 

Gly 

Leu 

Asn 

Gly 

60 

Ser 

Ala 

Leu 

75 

Ala 

lie 

Ser 

90 

Pro 

Arg 

His 

Arg 

Ala 

Leu 

105 

Glu 

Ala 

Arg 

Gly 

Gly 

Leu 

Tyr 

Ser 

140 

Ala 

Leu 

Leu 

155 

Glu 

Leu 

Glu 

170 

Ala 

Arg 

Ser 

Glu 

Arg 

Ala 

185 

Glu 

Arg 

lie 

Leu 

Arg 

Gly 

Leu 

Asn 

220 

Pro 

Arg 

Ala 

235 

Arg 

Ala 

Ser 

250 

Pro 

Val 

Glu 

Ala 

Ser 

Pro 

265 

Glu 

Thr 

His 

Arg 

Glu 

Val 

Ala 

Leu 

300 

Ser 

Asn 

Ala 

315 

Leu 

Gly 

Leu 

330 

Tyr 

Thr 

Ala 

Leu 

Gly 

Leu 

345 

Thr 

His 

Arg 

Gly 

Gly 

Leu 

Glu 

Pro 

380 

Arg 

Ala 

Arg 

395 

Gly 

His 

Arg 

410 

Val 

Ala 

Cys 

Tyr 

Ser 

Leu 

425 

Cys 

Tyr 

Ser 

lie 

Glu 

Arg 

Ala 

Arg 

460 

Glu 

Ser 

Glu 

475 

Arg 


Asn 

Gly 

30 

Leu 

Pro 

Ser 

Glu 

Arg 

lie 

45 

Leu 

Tyr 

Ala 

Arg 

Gly 

Leu 

Tyr 

Ala 

80 

Ala 

Arg 

Gly 

95 

Pro 

Ala 

Ala 

110 

Leu 

Ala 

Gly 

Leu 

Tyr 

Leu 

125 

Glu 

Arg 

A1 a 

Leu 

Gly 

Leu 

Tyr 

Ala 

160 

Gly 

Gly 

Leu 

175 

Asn 

Arg 

Gly 

190 

Gly 

Leu 

Glu 

Ala 

Arg 

Gly 

205 

Ala 

Ser 

Asn 

Gly 

Gly 

Gly 

Leu 

Asn 

240 

Ala 

Leu 

Leu 

255 

Glu 

Ala 

Arg 

270 

Gly 

Gly 

Pro 

Arg 

Ser 

Glu 

285 

Pro 

Arg 

Leu 

Glu 

Ala 

Thr 

His 

Arg 

320 

His 

Arg 

Ala 

335 

Ser 

Ala 

Leu 

350 

Ala 

Gly 

Leu 

Asn 

Ala 

Arg 

365 

His 

Glu 

Ser 

Glu 

Val 

Ala 

Leu 

Leu 

400 

Leu 

Thr 

His 

415 

Arg 

Glu 

Pro 

430 

Arg 

Ala 

Leu 

Glu 

Gly 

Leu 

445 

Gly 

Ala 

Arg 

Gly 

Gly 

Leu 

Asn 

Gly 

480 
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Leu 

Tyr 

Ala 

Ser 

Pro 

Ala 

Arg 

Gly 

Gly 

Leu 

Tyr 

Thr 

His 

Arg 

Pro 

Arg 





485 





4 90 





495 


Leu 

Glu 

Val 

Ala 

Leu 

Cys 

Tyr 

Ser 

Ala 

Ser 

Asn 

Gly 

Leu 

Tyr 

Leu 

Glu 




500 





505 





510 



Ala 

Leu 

Ala 

Gly 

Leu 

Asn 

Gly 

Leu 

Tyr 

Val 

Ala 

Leu 

Ala 

Leu 

Ala 

Ser 



515 





520 





525 




Glu 

Arg 

Pro 

His 

Glu 

Leu 

Glu 

Ala 

Arg 

Gly 

Ala 

Arg 

Gly 

Ala 

Arg 

Gly 


530 





535 





540 





Pro 

His 

Glu 

Ala 

Arg 

Gly 

Ala 

Arg 

Gly 

Ser 

Glu 

Arg 

Ser 

Glu 

Arg 

Gly 

545 





550 





555 





560 

Leu 

Tyr 

Pro 

His 

Glu 

Pro 

His 

Glu 

Thr 

His 

Arg 

Ala 

Arg 

Gly 

Val 

Ala 





565 





570 





575 


Leu 

Ala 

Leu 

Ala 

Leu 

Glu 

Fro 

His 

Glu 

Ala 

Arg 

Gly 

Ala 

Ser 

Asn 

Thr 




580 





585 





590 



Arg 

Pro 

He 

Leu 

Glu 

Ala 

Ser 

Pro 

Ser 

Glu 

Arg 

Val 

Ala 

Leu 

Leu 

Glu 



595 





600 





605 




Ala 

Ser 

Asn 

Ala 

Ser 

Asn 

Pro 

Arg 

Pro 

Arg 

Ala 

Leu 

Ala 





610 





615 





620 






<210> 3 
<211> 678 
<2X2> DNA 

<213> Homo sapiens 


<400> 3 

atcgttggcg gccggaaggc gaggccccgc cagttcccgt tcctggcctc cattcagaat 60 
caaggcaggc acttctgcgg gggtgccctg atccatgccc gctrcgtgat gaccgcggcc 120 
agctgcttcc aaagccagaa ccccggggtt agcaccgtgg tgctgggtgc ctatgacctg 180 
aggoggcggg agaggcagtc ccgccagacg ttttccatca gcagcatgag cgagaatggc 240 
tacgaccccc agcagaacct gaacgacctg atgctgcttc agctggaccg tgaggccaac 300 
ctcaccagca gcgtgacgat actgccactg cctctgcaga acgccacggt ggaagccggc 360 
accagatgcc aggrggccgg ctgggggagc cagcgcagtg gggggcgtct ctcccgtttt 420 
cccaggtt eg tcaacgtgac tgtgaccccc gaggaccagt gtcgccccaa caacgtgtgc 480 
accggtgtgc tcacccgccg cggtggcatc tgcaatgggg acgggggcac ccccctcgtc 540 
tgcgagggcc tggcccacgg cgtggcctcc ttttccctgg ggccctgtgg ccgaggccct 600 
gaettettea cccgagtggc gctcttccga gactggatcg atggcgtttt aaacaatccg 660 
ggaccggggc cagcctag 678 


<2 10> 4 
<2 11> 663 
<2 12> DNA 
<213> 3us scrofa 


<400> 4 

attgtgggcg gcaggagggc ccagccgcag gagttcccgt ttctggcctc cattcagaaa 60 

caagggaggc ccttttgcgc cggagccctg gtccatcccc gcttcgtcct gacagcggcc 120 

agctgcttcc gtggcaagaa cagcggaagt gcctctgtgg tgctgggggc ctatgacctg 180 

aggeageagg agcagtcccg gcagacattc tccatcagga gcatcagcca gaaeggetat 240 

gayccccggc agaatctgaa cgatgtgctg ctgctgcagc tgaaccgtga ggccagactc 300 

acccccagtg tggccctggt accgctgccc ccgcagaatg ccacagtgga agctggcacc 360 

aactgccaag ttgcgggctg ggggacccag eggettagga ggcttttctc ccgcttccca 420 

a 9ggtgctca atgtcaccgt gacctcaaac ccgtgtctcc ccagagacat gtgcattggt 480 

gtcttcagcc gccggggccg catcagccag ggagacagag gcacccccct cgtctgcaac 540 

ggcctggcgc agggcgtggc ctccttcctc eggaggegtt tccgcaggag ctccggcttc 600 

ttcacccgcg tggegetett cagaaattgg attgattcag ttctcaacaa cccgccggcc 660 

663 


<210> 5 
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<211> 699 
<212> DNA 
<213> homo sapiens 


<400> 5 


ggctccagcc 

ttcctggcct 

cgcttcgtga 

gtgctgggtg 

agcagcatga 

cagctggacc 

aacgccacgg 

ggggggcgtc 

tgtcgcccca 

gacgggggca 

gggccctgtg 

gatggcgttt 


cccttttgga 
ccattcagaa 
tgaccgcggc 
cctatgacct 
gcgagaatgg 
gtgaggccaa 
tggaagccgg 
tct cccgttt 
acaacgtgtg 
cccccctcgt 
gccgaggccc 
taaacaatcc 


catcgttggc 

tcaaggcagg 

cagctgcttc 

gaggcggcgg 

ctacgacccc 

cctcaccagc 

caccagatgc 

tcccaggttc 

caccggtgtg 

ctgcgagggc 

tgacttcttc 

gggaccgggg 


ggccggaagg 

cacttctgcg 

caaagccaga 

gagaggcagt 

cagcagaacc 

agcgtgacga 

caggtggccg 

gtcaacgtga 

ctcacccgcc 

ctggcccacg 

acccgagtgg 

ccagcctag 


< 2 10 > 6 

<2 1 1> 232 

<2 12> PRT 

<213> Homo sapiens 


<4 00> 6 


Gly 

Ser 

Ser 

Pro 

Leu 

Leu 

Asp 

lie 

Val 

Gly 

Gly 

1 




5 





10 


Arg 

Gin 

Phe 

Pro 

Phe 

Leu 

Ala 

Ser 

lie 

Gin 

Asn 




20 





25 



Cys 

Gly 

Gly 

Ala 

Leu 

lie 

His 

Ala 

Arg 

Phe 

Val 



35 





40 




Cys 

Phe 

Gin 

Ser 

Gin 

Asn 

Pro 

Gly 

Val 

Ser 

Thr 


50 





55 





Tyr 

Asp 

Leu 

Arg 

Arg 

Arg 

Glu 

Arg 

Gin 

Ser 

Arg 

65 





70 





75 

Ser 

Ser 

Met 

Ser 

Glu 

Asn 

Gly 

Tyr 

Asp 

Pro 

Gin 





85 





90 


Leu 

Met 

Leu 

Leu 

Gin 

Leu 

Asp 

Arg 

Glu 

Ala 

Asn 




100 





105 



Thr 

He 

Leu 

Pro 

Leu 

Pro 

Leu 

Gin 

Asn 

Ala 

Thr 



115 





120 




Arg 

Cys 

Gin 

Val 

Ala 

Gly 

Trp 

Gly 

Ser 

Gin 

Arg 


130 





135 




Ser 

Arg 

Fhe 

Pro 

Arg 

Phe 

Val 

Asn 

Val 

Thr 

Val 

145 





150 





155 

Cys 

Arg 

Pro 

Asn 

Asn 

Val 

Cys 

Thr 

Gly 

Val 

Leu 





165 





170 


lie 

Cys 

Asn 

Gly 

Asp 

Gly 

Gly 

Thr 

Pro 

Leu 

Val 




180 





185 



His 

Gly 

Val 

Ala 

Ser 

Phe 

Ser 

Leu 

Gly 

Pro 

Cys 



195 





200 



Phe 

Phe 

Thr 

Arg 

Val 

Ala 

Leu 

Phe 

Arg 

Asp 

Trp 


210 





215 





Asn 

Asn 

Pro 

Gly 

Pro 

Gly 

Pro 

Ala 




225 





230 







cgaggccccg 

ggggtgccct 

accccggggt 

cccgccagac 

tgaacgacct 

tactgccact 

gctgggggag 

ctgtgacccc 

gcggtggcat 

gcgtggcctc 

cgctcttccg 


ccagttcccg 

gatccatgcc 

tagcaccgtg 

gttttccatc 

gatgctgctt 

gcctctgcag 

ccagcgcagt 

cgaggaccag 

ctgcaatggg 

cttttccctg 

agactggatc 


Arg 

Lys 

Ala 

Arg 

15 

Pro 

Gin 

Gly 

Arg 

30 

His 

Phe 

Met 

Thr 

45 

Ala 

Ala 

Ser 

Val 

Val 

Leu 

Gly 

Ala 

60 

Gin 

Thr 

Phe 

Ser 

lie 

80 

Gin 

Asn 

Leu 

Asn 

95 

Asp 

Leu 

Thr 

Ser 

110 

Ser 

Val 

Val 

Glu 

125 

Ala 

Gly 

Thr 

Ser 

Gly 

Gly 

Arg 

Leu 

140 

Thr 

Pro 

Glu 

Asp 

Gin 

160 

Thr 

Arg 

Arg 

Gly 

175 

Gly 

Cys 

Glu 

Gly 

190 

Leu 

Ala 

Gly 

Arg 

205 

Gly 

Pro 

Asp 

lie 

Asp 

Gly 

Val 

Leu 

220 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

699 


<210> 7 
<21 1> 756 
<212> DNA 




\ 
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<21 3> homo sapiens 
<4 00> 7 

atgacccggc tgacagtcct ggccctgctg gctggtctgc tggcgtcctc gagggccggc 
tccagccccc ttttggacat cgttggcggc cggaaggcga ggccccgcca gttcccgttc 
ctggcctcca ttcagaatca aggcaggcac ttctgcgggg gtgccctgat ccatgcccgc 
ttcgtgatga ccgcggccag ctgcttccaa agccagaacc ccggggttag caccgtggtg 
ctgggtgcct atgacctgag gcggcgggag aggcagtccc gccagacgtt ttccatcagc 
agcatgagcg agaatggcta cgacccccag cagaacctga acgacctgat gctgcttcag 
ctggaccgtg aggccaacct caccagcagc gtgacgatac tgccactgcc tctgcagaac 
gccacggtgg aagccggcac cagatgccag gtggccggct gggggagcca gcgcagtggg 
999 c 9 ^ctct cccgttttcc caggttcgtc aacgtgactg tgacccccga ggaccagtgt 
cgccccaaca acgtgtgcac cggtgtgctc acccgccgcg gtggcatctg caatggggac 

gggggcaccc ccctcgtctg cgagggcctg gcccacggcg tggcctcctt ttccctgggg 

ccctgtggcc gaggccctga cttcttcacc cgagtggcgc tcttccgaga ctggatcgat 

ggcgttttaa acaatccggg accggggcca gcctag 

< 2 1 0 > 8 
<2 1 1> 225 
<212> PRT 

<213> Homo sapiens 


<400> 8 


He 

1 

Val 

Gly 

Gly 

Arg 

5 

Lys 

Ala 

Arg 

Pro 

Arg 

10 

Gin 

Phe 

Pro 

Phe 

Leu 

15 

Ala 

Ser 

lie 

Gin 

Asn 

20 

Gin 

Gly 

Arg 

His 

Phe 

25 

Cys 

Gly 

Gly 

Ala 

Leu 

30 

lie 

His 

Ala 

Arg 

Phe 

35 

Val 

Met 

Thr 

Ala 

Ala 

40 

Ser 

Cys 

Phe 

Gin 

Ser 

45 

Gin 

Asn 

Pro 

Gly 

Val 

50 

Ser 

Thr 

Val 

Val 

Leu 

55 

Gly 

Ala 

Tyr 

Asp 

Leu 

60 

Arg 

Arg 

Arg 

Glu 

Arg 

65 

Gin 

Ser 

Arg 

Gin 

Thr 

70 

Phe 

Ser 

lie 

Ser 

Ser 

75 

Met 

Ser 

Glu 

Asn 

Gly 

80 

Tyr 

Asp 

Pro 

Gin 

Gin 

85 

Asn 

Leu 

Asn 

Asp 

Leu 

90 

Met 

Leu 

Leu 

Gin 

Leu 

95 

Asp 

Arg 

Glu 

Ala 

Asn 

100 

Leu 

Thr 

Ser 

Ser 

Val 

105 

Thr 

lie 

Leu 

Pro 

Leu 

110 

Pro 

Leu 

Gin 

Asn 

Ala 

115 

Thr 

Val 

Glu 

Ala 

Gly 

120 

Thr 

Arg 

Cys 

Gin 

Val 

125 

Ala 

Gly 

Trp 

Gly 

Ser 

13C 

Gin 

Arg 

Ser 

Gly 

Gly 

135 

Arg 

Leu 

Ser 

Arg 

Phe 

140 

Pro 

Arg 

Phe 

Val 

Asn 

145 

Val 

Thr 

Val 

Thr 

Pro 

150 

Glu 

Asp 

Gin 

Cys 

Arg 

155 

Pro 

Asn 

Asn 

Val 

Cys 

160 

Thr 

Gly 

Val 

Leu 

Thr 

165 

Arg 

Arg 

Gly 

Gly 

He 

170 

Cys 

Asn 

Gly 

Asp 

Gly 

175 

Gly 

Thr 

Pro 

Leu 

Val 

180 

Cys 

Glu 

Gly 

Leu 

Ala 

185 

His 

Gly 

Val 

Ala 

Ser 

190 

Phe 

Ser 

Leu 

Gly 

Pro 

195 

Cys 

Gly 

Arg 

Gly 

Pro 

200 

Asp 

Phe 

Phe 

Thr 

Arg 

205 

Val 

Ala 

Leu 

Phe 

Ala 

225 

Arg 

210 

Asp 

Trp 

lie 

Asp 

Gly 

215 

Val 

Leu 

Asn 

Asn 

Pro 

220 

Gly 

Pro 

Gly 

Pro 


<210> 9 
<211> 720 
<2 12> DNA 
<213> sus scrofa 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

756 
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<4 00> 9 

atgccagcac tcagattcct ggccctgctg gccagcctgc tggcaacctc cagggttatt 
gtgggcggca ggagggccca gccgcaggag ttcccgtttc tggcctccat tcagaaacaa 
gggaggccct tttgcgccgg agccctggtc catccccgct tcgtcctgac agcggccagc 
tgcttccgtg gcaagaacag cggaagtgcc tctgtggtgc tgggggccta tgacctgagg 
cagcaggagc agtcccggca gacattctcc atcaggagca tcagccagaa cggctatgay 
ccccggcaga atctgaacga tgtgctgctg ctgcagctgg accgtgaggc cagactcacc 
cccagtgtgg ccctggtacc gctgcccccg cagaatgcca cagtggaagc tggcaccaac 
tgccaagttg cgggctgggg gacccagcgg cttaggaggc ttttcrtcccg cttcccaagg 
gtgctcaatg tcaccgtgac ctcaaacccg tgtctcccca gagacatgtg cattggtgtc 
ttcagccgcc ggggccgcat cagccaggga gacagaggca cccccctcgt ctgcaacggc 
ctggcgcagg gcgtggcctc cttcctccgg aggcgtttcc gcaggagctc cggcttcttc 
acccgcgtgg cgctcttcag aaattggatt gattcagttc tcaacaaccc gccggcctga 

<210> 10 
<211> 239 
<212> PRT 
<213> Sus scrofa 


<4 00> 10 


Met 

1 

Pro 

Ala 

Leu 

Arg 

5 

Phe 

Leu 

Ala 

Leu 

Leu 

10 

Ala 

Ser 

Leu 

Leu 

Ala 

15 

Thr 

Ser 

Arg 

Val 

lie 

20 

Val 

Gly 

Gly 

Arg 

Arg 

25 

Ala 

Gin 

Pro 

Gin 

Glu 

30 

Phe 

Pro 

Phe 

Leu 

Ala 

35 

Ser 

lie 

Gin 

Lys 

Gin 

40 

Gly 

Arg 

Pro 

Phe 

Cys 

45 

Ala 

Gly 

Ala 

Leu 

Val 

50 

His 

Pro 

Arg 

Phe 

Val 

55 

Leu 

Thr 

Ala 

Ala 

Ser 

60 

Cys 

Phe 

Arg 

Gly 

Lys 

65 

Asn 

Ser 

Gly 

Ser 

Ala 

70 

Ser 

Val 

Val 

Leu 

Gly 

75 

Ala 

Tyr 

Asp 

Leu 

Arg 

80 

Gin 

Gin 

Glu 

Gin 

Ser 

85 

Arg 

Gin 

Thr 

Phe 

Ser 

90 

lie 

Arg 

Ser 

lie 

Ser 

95 

Gin 

Asn 

Gly 

Tyr 

Asp 

100 

Pro 

Arg 

Gin 

Asn 

Leu 

105 

Asn 

Asp 

Val 

Leu 

Leu 

110 

Leu 

Gin 

Leu 

Asp 

Arg 

115 

Glu 

Ala 

Arg 

Leu 

Thr 

120 

Pro 

Ser 

Val 

Ala 

Leu 

125 

Val 

Pro 

Leu 

Pro 

Pro 

130 

Gin 

Asn 

Ala 

Thr 

Val 

135 

Glu 

Ala 

Gly 

Thr 

Asn 

140 

Cys 

Gin 

Val 

Ala 

Gly 

145 

Trp 

Gly 

Thr 

Gin 

Arg 

150 

Leu 

Arg 

Arg 

Leu 

Phe 

155 

Ser 

Arg 

Phe 

Pro 

Arg 

160 

Val 

Leu 

Asn 

Val 

Thr 

165 

Val 

Thr 

Ser 

Asn 

Pro 

170 

Cys 

Leu 

Pro 

Arg 

Asp 

175 

Met 

Cys 

He 

Gly 

Val 

180 

Phe 

Ser 

Arg 

Arg 

Gly 

185 

Arg 

lie 

Ser 

Gin 

Gly 

190 

Asp 

Arg 

Gly 

Thr 

Pro 

195 

Leu 

Val 

Cys 

Asn 

Gly 

200 

Leu 

Ala 

Gin 

Gly 

Val 

205 

Ala 

Ser 

Phe 

Leu 

Arg 

210 

Arg 

Arg 

Phe 

Arg 

Arg 

215 

Ser 

Ser 

Gly 

Phe 

Phe 

220 

Thr 

Arg 

Val 

Ala 

Leu 

225 

Phe 

Arg 

Asn 

Trp 

lie 

230 

Asp 

Ser 

Val 

Leu 

Asn 

235 

Asn 

Pro 

Pro 

Ala 



< 210 > 11 
<21 1> 741 
<212> DNA 
<213> sus scrofa 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 


<4 00> 11 
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atgccagcac tcagattcct ggccctgctg gccagcctgc tggcaacctc cagggttggc 
ttgg ccaccc tggcagacat tgtgggcggc aggagggccc agccgcagga gttcccgttt 
ctggcctcca ttcagaaaca agggaggccc ttttgcgccg gagccctggt ccatccccgc 
ttcgtcctga cagcggccag ctgcttccgt ggcaagaaca gcggaagtgc ctctgtggtg 
ctgggggcct atgacctgag gcagcaggag cagtcccggc agacattctc catcaggagc 
atcagccaga acggctatga cccccggcag aatctgaacg atgtgctgct gctgcagctg 
gaccgtgagg ccagactcac ccccagtgtg gccctggtac cgctgccccc gcagaatgcc 
acagtggaag ctggcaccaa ctgccaagtt gcgggctggg ggacccagcg gcttaggagg 
cttttctccc gcttcccaag ggtgctcaat gtcaccgtga cctcaaaccc gtgtctcccc 
agagacatgt gcattggtgt cttcagccgc cggggccgca tcagccaggg agacagaggc 
acccccctcg tctgcaacgg cctggcgcag ggcgtggcct ccttcctccg gaggcgtttc 
cgcaggagct ccggcttctt cacccgcgtg gcgctcttca gaaattggat tgattcagtt 
ctcaacaacc cgccggcctg a 

< 210 > 12 
<211> 246 
<212> PRT 
<213> Sus scrofa 


<4 00> 12 


Met 

Pro 

Ala 

Leu 

Arg 

Phe 

Leu 

Ala 

Leu 

Leu 

Ala 

Ser 

Leu 

Leu 

Ala 

Thr 

1 




5 





10 





15 


Ser 

Arg 

Val 

Gly 

Leu 

Ala 

Thr 

Leu 

Ala 

Asp 

lie 

Val 

Gly 

Gly 

Arg 

Arg 




20 





25 





30 



Ala 

Gin 

Pro 

Gin 

Glu 

Phe 

Pro 

Phe 

Leu 

Ala 

Ser 

lie 

Gin 

Lys 

Gin 

Gly 



35 





40 





45 



Arg 

Pro 

Phe 

Cys 

Ala 

Gly 

Ala 

Leu 

Val 

His 

Pro 

Arg 

Phe 

Val 

Leu 

Thr 


50 





55 





60 





Ala 

Ala 

Ser 

Cys 

Phe 

Arg 

Gly 

Lys 

Asn 

Ser 

Gly 

Ser 

Ala 

Ser 

Val 

Val 

65 





70 





75 





80 

Leu 

Gly 

Ala 

Tyr 

Asp 

Leu 

Arg 

Gin 

Gin 

Glu 

Gin 

Ser 

Arg 

Gin 

Thr 

Phe 





85 





90 





95 


Ser 

He 

Arg 

Ser 

lie 

Ser 

Gin 

Asn 

Gly 

Tyr 

Asp 

Pro 

Arg 

Gin 

Asn 

Leu 




100 





105 





110 



Asn 

Asp 

Val 

Leu 

Leu 

Leu 

Gin 

Leu 

Asp 

Arg 

Glu 

Ala 

Arg 

Leu 

Thr 

Pro 



115 





120 





125 




Ser 

Val 

Ala 

Leu 

Val 

Pro 

Leu 

Pro 

Pro 

Gin 

Asn 

Ala 

Thr 

Val 

Glu 

Ala 


130 





135 





140 





Gly 

Thr 

Asn 

Cys 

Gin 

Val 

Ala 

Gly 

Trp 

Gly 

Thr 

Gin 

Arg 

Leu 

Arg 

Arg 

145 





150 





155 





160 

Leu 

Phe 

Ser 

Arg 

Phe 

Pro 

Arg 

Val 

Leu 

Asn 

Val 

Thr 

Val 

Thr 

Ser 

Asn 





165 





170 





175 


Pro 

Cys 

Leu 

Pro 

Arg 

Asp 

Met 

Cys 

lie 

Gly 

Val 

Phe 

Ser 

Arg 

Arg 

Gly 




180 





185 





190 



Arg 

lie 

Ser 

Gin 

Gly 

Asp 

Arg 

Gly 

Thr 

Pro 

Leu 

Val 

Cys 

Asn 

Gly 

Leu 



195 





200 





205 




Ala 

Gin 

Gly 

Val 

Ala 

Ser 

Phe 

Leu 

Arg 

Arg 

Arg 

Phe 

Arg 

Arg 

Ser 

Ser 


210 





215 





220 





Gly 

Phe 

Phe 

Thr 

Arg 

Val 

Ala 

Leu 

Phe 

Arg 

Asn 

Trp 

lie 

Asp 

Ser 

Val 

225 





230 





235 




240 

Leu 

Asn 

Asn 

Pro 

Pro 

Ala 















245 













<2 10> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

741 
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< 220 > 

<223> per primers 
<400> 13 

ccggggatcc aactaggctg gccccggtcc egg 33 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
< 220 > 

<223> per primers 
<4 00> 14 

ccggggatcc gatgacccgg ctgacagtcc tgg 33 

<210> 15 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<4 00> 15 


Met 

1 

Leu 

Pro 

Leu 

Leu 

5 

Arg 

Cys 

Val 

Pro 

Arg 

10 

Val 

Leu 

Gly 

Ser 

Ser 

15 

Val 

Ala 

dy 

Leu 

Arg 

20 

Ala 

Ala 

Ala 

Pro 

Ala 

25 

Ser 

Pro 

Phe 

Arg 

Gin 

30 

Leu 

Leu 


<2 10> 16 
<21 1> 281 
<212> PRT 

<213> homo sapiens 
<4 00> 16 


Met 

1 

Leu 

Pro 

Leu 

Leu 

5 

Arg 

Cys 

Val 

Pro 

Arg 

10 

Val 

Leu 

Gly 

Ser 

Ser 

15 

Val 

Ala 

Gly 

Leu 

Arg 

20 

Ala 

Ala 

Ala 

Pro 

Ala 

25 

Ser 

Pro 

Phe 

Arg 

Gin 

30 

Leu 

Leu 

Gin 

Pro 

Ala 

35 

Pro 

Arg 

Leu 

Cys 

Thr 

40 

Arg 

Pro 

Phe 

Gly 

Leu 

45 

Leu 

Ser 

Val 

Arg 

Ala 

50 

Gly 

Ser 

Glu 

Arg 

Arg 

55 

Pro 

Gly 

Leu 

Leu 

Arg 

60 

Pro 

Arg 

Gly 

Pro 

Cys 

65 

Ala 

Cys 

Gly 

Cys 

Gly 

70 

Cys 

Gly 

Ser 

Leu 

His 

75 

Thr 

Asp 

Gly 

Asp 

Lys 

80 

Ala 

Phe 

Val 

Asp 

Phe 

85 

Leu 

Ser 

Asp 

Glu 

He 

90 

Lys 

Glu 

Glu 

Arg 

Lys 

95 

lie 

Gin 

Lys 

His 

Lys 

100 

Thr 

Leu 

Pro 

Lys 

Met 

105 

Ser 

Gly 

Gly 

Trp 

Glu 

110 

Leu 

Glu 

Leu 

Asn 

Gly 

115 

Thr 

Glu 

Ala 

Lys 

Leu 

120 

Val 

Arg 

Lys 

Val 

Ala 

125 

Gly 

Glu 

Lys 

lie 

Thr 

130 

Val 

Thr 

Phe 

Asn 

lie 

135 

Asn 

Asn 

Ser 

lie 

Pro 

140 

Pro 

Thr 

Phe 

Asp 

Gly 

145 

Glu 

Glu 

Glu 

Pro 

Ser 

150 

Gin 

Gly 

Gin 

Lys 

Val 

155 

Glu 

Glu 

Gin 

Glu 

Pro 

160 

Glu 

Leu 

Thr 

Ser 

Thr 

165 

Pro 

Asn 

Phe 

Val 

Val 

170 

Glu 

Val 

lie 

Lys 

Asn 

175 

Asp 

Asp 

Gly 

Lys 

Lys 

Ala 

Leu 

Val 

Leu 

Asp 

Cys 

His 

Tyr 

Pro 

Glu 

Asp 

Glu 
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180 185 190 

Val Gly Gin Glu Asp Glu Ala Glu Ser Asp lie Phe Ser lie Arg Glu 
195 200 205 

Ser Phe Gin Ser Thr Gly Glu Ser Glu Trp Lys Asp Thr Asn Tyr Thr 
210 215 220 

Leu Asn Thr Asp Ser Leu Asp Trp Ala Leu Tyr Asp His Leu Met Asp 

225 230 235 240 

Phe Leu Ala Asp Arg Gly Val Asp Asn Thr Phe Ala Asp Glu Leu Val 

245 250 255 

Glu Leu Ser Thr Ala Leu Glu His Gin Glu Tyr lie Thr Phe Leu Glu 

260 265 270 

Asp Leu Lys Ser Phe Val Lys Ser Gin 
275 280 
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(54) HCV^DfT- 


(57) [S^l 

<D*;7 y — — So 

UffjA] (HCV) #fF^#:^y7"ci 

3®*&fcJ;U'NS 4 

a®#, K 

^Site^£AJ§§®-C3S3l£-e\ ^«IWMLT#e>irS 
HCVyorT-fi:, Kt £rf*g*1irt 

-CSJtS^-yrSr kfrbteZ). HCV7‘urT~-Vf£&<0 
Sil^&o 




I 


1 

iw^i] (hcv) sap^y 

T’of^yffl^i^V/^I'f’ONS 3®i£:}3J;t7N 
s4Ai«, 

— Ki-iae^ Sr*»*-C*S$-e:, 

ii5H CV^bt T — t? k , ^-fiESS^^f K t SrS/fc 
kfrbteh. HCV7 , of7- t?et£©g!te 
tfcc 

[|fjfc]®2] HCV7af7- i?dS, NS3«J3J: 
tfNS 4 A^aa-StrtMeSr^— K-T 5 ite^Sr/EV'T 

ffsfc:® 1 |Efc©$!lSi£o 

[fi^3] HCV7’of7-«, NS3m N 

S 4 A^i3j;t7NS 4 

ae^SrfflV'T^SS^fcfcOD-e&Sx SS^SlEt© 

sy^&o 

[StJjSfi4] HCV7 bt 7-W> NS3ffi«, N 
S4A®i, NS 4 5 

#§■ = — KtSiefSrlV' T3£gi£-tir;fc *>©-?;& 5, 

1 fEtt©SH!i;£fe, 

[ffjfc9i5] HCV/dt 7“W, NS 3®®, N 
S 4 Afi, NS4B®«, NS 5 Affl^E^JJcU'NS 5 
Bfii&«:-gt*®#&=>*- K-rsa^SrfflV'T^^^-a: 
tcbWhZ, IMc^S 1 15«©iH!]Sft, 

[ff^6] K**NS 3 /NS 4 A. 

NS4A/NS4B, NS4B/NS 5 Ai/il±N S 5 
A/NS 5 B ©#®WS5i&iS{g<D'</^ K, fc^VMir. 
tbb<0'<y'=?- y^£W© 1 £fc 

2 £i_t©T $ y B££rg&, 

K-Cfc-5. 1 

lfflMi3®7] K«5 1 0~2 07 $ y® 

-CfcS, If J£m 6 

[ff^8] Ki!NS5A/NS5B 

Kt?fc 5 , ft 6 IE® 

ft, 

[if^«9] cmfff&'t'f/i'* (hcv) fwrefctfy 

7or4 :/©#«)§* ©NS 3 £I$c:)3 «fc 17N 

S4Am tJTSSflJKSrs 

— K-rsae^-Sr^cliM-CJSaS-e:, J£B8fifS>CT#ib 

IxSHCV/ci/T— 4ft. K £ SrSJfc 

^•tL-ssy-fev'-c. ^-s- 

K©ifflBJrK/£©iifT£', f^gHk^Ssin© 
t>©fc^PL&V'1>©£-eifc$H'5:i HC 

V/of7- fe?Ri.»f!l©Ay !)—=>/&. 

[ffjfc^lO] If 3jtfg 1 |B&<E> 

HC V/d/ 7— t??£-|4©8!]Si£ = 

(1) CSffF *fc*/;UA (HCV) llff®## y 7of4 
>©#1fjgy ^y^cDNS 3ffi^*5«tl7NS 4 A® 
«, 7it>t7lc®-g-{c«tyJE:tt < tyTJE^Sr = — Ki-^> 

MSlLTfbMHC 

V/o/T— 1?£, 


(2) #00^8-2 0 5 8 9 3 

2 

(SHU) Lfc^SSW^/^KitrSJS;* 

4*5 ; 

(2) IS (1) <DWmB®>-?2b Z>mffi'<7' : ?- KSr, £ 

<b tclnl^M'eSHs (Sf&b) -f~5 ; 

(3) Kf::SHsb7cMS2^IS(#®l£, tfliEfeiiKc 

(4) IS (3) ©^©ettSrSgSi-5, fc*TU I 

S (2) , is (3) SfchfcIS (4) ©Mid, SHU 
KSrt-53Wfntt^*Ja LrgK^/f KOHJfefkSrfr 
10 5» 

1 1 ] KtfS'>A// ^Sr-gtf 

«£\ #UR4fefti;:J:£«m (SHU) d$fc£oT, >A 
7 - 4 ^CD^— ^STDSfetJl-e^^^V'J: p d^— 
/i'&Srtf£f&LT:)3< r. k Sr #gfc£-t'5ffjJ£Jl 1 OlEfc© 

Eteft 

[»H©I8M*«WI1] 

[0 0 0 1 1 

*3S$li, JfcHCVJWBWSd 
^ycfcT^/^dM-rSo iDPUli, ASSWIi 
20 HCV/BT7- 
[0 0 0 2] 

[«*©««] *»fc»JtS«tt#A#Ba!ffFjfeA#tt 
1 2 0;tfAV'5£tf^£*fCV'5tf 5 , ^weWCSfff 
ifcy'f’A'A (HCV) 

x, -cmm^ . M-ms^-m^ff 

•t&k&ivZo L^t>, HCV4rt y T— fcM^T'teA 
P©l~2%SfiA ig^Sd&SdoftTlfcsmteT 

-rat.©©, me>^rvy T“tt#^ffF^iE©y 

SAotV'S' £d*5„ l/ctfSoT, #A#B®JfFifc 
30 ^^#©-¥-V'#)8d£^/i'A£#|:|fH‘5r 

•5c -r^y— ■? ^a'-'icxzusmteMb— mz-nttfrii 

ZtGgZ-CihZfiK 4:(D^mm-i.2 0 — 4 o%disri\ 

r -e «t y ^sw^fexH c v^l©^>5SMi^T v'5„ 

[0003] HCVIJ1 9 8 8^k)l5iC h i r o ntt 

®5©i££iByUSrgia»d LT£l5fe 
((Q. -L. Choo et al. , Science, 244, 359, (1989), 

G. Quo, et al. Science, 244, 362 (1989)) ) . ft-?- 

40 CVIJ77K' 1 >4’/V^, '<A^?4Vl'Ad>S:®©RNA 

y^/WA-cfc-sr ir^K^ir^ofco 
fcfc, ig^-efo6-*iRNASmRNAt Lt, 
jwjja^’c— j^#©gv'$e^SER^n5c 
li?^/i'A*&^SrS/?M-5Sj£® e k <?4;i'XdkmmcD 
*a>T*i&g*St£SrffioTV'5#Si£®& (NS) £d 

S)g^6tt:fg:£©^v e-e 

Z7 r arT—e-ewm£ti. mmmom&kftz. ?4 
/wASjtE/n/r— tfiiffew^'f/i'AgyrtiiH i v (t 

50 h&g^Fr^y-fVl'A) ^©U- hn y^/UA, HAV (A 




(3) 


i|$M¥8-2 0 5 8 9 3 


3 

Jkibl't'CV'S (H. -G. Krausslich and E. Wimmer, Ann. 
Rev. Biochem. 57, 701, (1988)) 0 HIV, fcSV'Ii 
77t -V'i As* fcS't'S JSfBHS V -f (T. J. Chambers 

et al. , Proc. Natl. Acad. Sci. USA, 87, 8898 (199 

0 ) ) - Ctt , 

HCVlCiJ 

Tli ±| E©r h < IgfMI - iotT ’ afT - 1 ?©# 

UgHcr/a^T— 

tbtz<o i-tp'f/i'X d n a $> 

•5 WaSM&SfflJ® (M. Hi ji kata et al., J. Virol., 67, 
4665 (1993), A. Grakoui et al. , J. Virol., 67, 2832 
(1993)) iH4cD^^^(c*3V''T 

-CfcSo 

[0 0 0 4] d^U^bT, 

£, #^5-5 0 7 6 1 2fi; 

13 , 

£*VCV'S©b U , 

L-CV'^V'c ipib, SlCfeSi LtO 

«rtt, T $ y KSB?U<D#5£, ««©«UB i: bT©flJIW« 

[0 0 0 5] (4#J®¥5 - 1 

8 8 5 4-§-) tCrfel'T, ^itttiabfcNS 3^-SrfflV' 
fcT 5/-fe-f©oTt6ttS'^-rt t t(C, g£i|S#tt, 

rrxNS3»iiii, Hcvctfi 

i£^ 5 x T— S & 

V'? (@l#flg) o b©>b, NS 3(D%.<D&mz£Z>m 
* li ? P 5 feS - e ] S < tt , t >®< , J : Dftje - C « IWSStt © i « V '» 

[0 00 6 ] — #, gf © gtti ; f 4 t ?. ffi © sao^J 
lEttt b-C, Failla^rfi Hela^JSSl^V'-C N S 3 ©3* 
-Cli*< NS 4 ASr3§3H-S;i t#NS 3 /NS 4 A, 
NS 4 B/5 A©§)^rlCt3^ST?fo??, X, NS 4 A© 
MtAt)NS4A/4B, NS 4 B/5 A<D$)WibM 
afi^lxSiM^b-CV'S (J. Virol., 68, 3753 - 376 
0 (1994)) „ bi'br ©i ) ± 

ie©r h < ^ t 4 ^ gstt ©^- e «- a © pgj ®^= t - r 5 o ' 

SPS>, Mtifofg&XklzXZ-T’aTT— emW&KOT 

tfcfM4©j£-cei T<z>XM&i> 

O : 

1. Failla#©^)5fel-J;ST5'-fe^$r^plC(3 > 

1) Hela$BJ!SSr4 x 10 s cells / plated "CMJIfSi’t'S 
(1 0 ~ 7 0 ) 

ii) HelaM&(cV^V=T?/A'^£r®i& (~2 
B#M) „ 

iii) (~1 

B#M) 

iv) “S— >''C7'-<>M'S(~ 1 B#lffl) 

v) 3BtK^iMJ}S£lH]JtZ-r3 
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vi) A/ '>3 wi© 5 <£MI 

■CfcU, tl±©^Hl-e^*< 1 1 2 0SrS-TSo 

2 . 4 njBttXA © tt*!u j 6 l «, 
n&i z.mm&fafrZo 

4. #MS©lfcfN-:? U — '-"<>=?, MS IxJI&lite-tl't 

icii bfcjsis©s^-efoSo 

[0 0 0 7] 

Sr^Pf £ : 

10 1. MJ9ST?^^£*b£^*©$0©g!W$r-r5f;:«>, #c 

l=H4 1^ ^ ^ 1 1^1 ^ © iW V ^ -f- S gl til ^ iSfe Sr V ' /3 
ttlxlrf^e t>©£V\ 

2 . M *© 5 MJ ! S ©^ ffii-^t < tt # b , Ty - tr / M-Cfit 
© 5 lrf £>o< 0 

3. P^Sl^©i^<ttl ! ^fra6a=JV hci— 7P©s®ii-C 
hZ> o fiP4>^^3t^SK©MJ5ax?4.-g-^^lx, 
j£©s§l#*SV'-Cjgr 9 , 

tsrotv'5^, »^xtj«se©s, anssj^©PB/(& 

©H#^;Sr^:©lc< W 

20 4. fflm^&frzm&<Dm s ?-<?>m- t 3-& : g7£Tz>rc}t> 

©, ©=i V h ci “ yP ||^© Si £'« S 3 ? fe ?> 0 

[0 0 0 8] Lfc^ot, X Of(!¥*aM^-e, /Sfrttl- 
ffiHfc H C V / P =T T — fetS-tt©®!)©®©^ fe b lit V ' 

So 
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[^K©s@P»:b«t 5 ir-TS^M] ^S£H4©fcSHCV© 

-> , 'fe'>v/©s<^^'CfcS i: 
#x.£>*lSo bfc©*oT, HCV#lSI0©/ot 5 ' 

30 ^S-Pllh-TS b/c©SoTiUmE©4>©eV' 

J^WigiHC V^Ji&SprtE'ttST^b-Cl'So r©J;5> 
&Pl##J9Bli§l-IA, WolV'HCVyprT-^ffitt 
© SBO ^ ffi ©^*© 5 ^^: •?&>£„ 

[0 0 10 ] 

\wm*m&:-rz>tL#><D^m *»«*«$«, .tiaa* 

ftflf© t> o^,^.Sr3£m bt gb^© J; V 'H C V / o =r 7— 

V/u^T — Vk bT^£'M+#£#;tt>;h/rV'©:N 
S3i«©»f*<, N S 3 X V Tffilg&ffl&lzXffiffi 
40 -C&m b, t(C3 •), 

§l»rett©iS5V'¥g|^Sr^;*(-#Sr t©s-c^fc„ 4 
fc, HC V7of7- K 
SrSWir bTfflV', Jifa^iM^^-arS i t lc«t 

9, ^(^‘l4i3J:CF^®‘t4l-®tbfcja!lS&Sr^J5Ki'S^ t 
ldfi£9!jbfCo *©:, ^^©HCV/dxT— tfe+t© 

epi«^J©A U — 

■CfoSo 

[0 0 1 1] Ttefr-h. cmm&i'V't rv* 

(hcv) 

50 ©NS 3^1Kd33^NS 4 A^£, ©3 J: 13 
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-tt. #»jfftSaLr#p>^5HCv^o^r— tf£. 
$R^7'^K££KJ££4t:5::ia'k&5. HCV/o 
7- 7— I??§tt©$!l5£i£ SrlSPrr 5 0 

[ooi 2 ] zbiz.^ cmmifrV'i (h 

cv) iifrigfttfy y'vr'f '^co#ffi'&?^-'*?w c P<z>N 

S 3 ffi # Efc ' iU ! NS 4 A ^ > 9 Zfl 

#SiffiSSLT#ib;ftSHCV:7n7r— -tfi. 
-<7'5 L Kt§rSXS^-ti-'5^IC*5V'-t:, Si&SfUcfflgtffc'g- 

< to&mn l . Y < otymKfc < n ' Mfr *. 

Pt$Hk'a-VoWiM<D t> © t i^n L& </ ' t> © b -?it t5H*3 r 
£*>£>*• 5, HCV/ptT— t?|S. : &3!l©^:7 y— -V 
i/tesr^-rs., 

[0 0 1 3] #f§W©a!l/Efefc5j;t7J*;7 y — -Zs-Xfe-Q 

C VT'p^T-if KSt^-TSc 

[0 0 14] 

[^ M © H 16 ©^ fig ] ^ 56 Ktc * 3 V ' T , 2 S 5 l £-£- 5 HC 
V/nr7-ffIt LTttNS 3*5j;l7NS 4ASrt 

tffS^r-fc^fi. <tv\ Lfcaso- c. 

3S9i$it5HC V7of7- LTli. 

DNS 3^^*3 <tt7N S 4 

ii) NS3f«, NS 4 AMUfcfc J: 17N S 4 
tfflWlS. 

iii) NS 3^1^. NS4ASi, N S 4 Bffi:®33J:U t 

N S 5 fc-SV'fi 

iv) NS3^$. NS4Affi*g. NS4B®i, NS 5 
A®®*5J:t7N S 5 

x. hc victtvK * 4 -f&tox 

ibHTV'&a 5 . V'f[iOt^^^©7 5 
V'Tt><fcV\ 
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* [0 0 15] itScDHCV^Iflig^^jie^^+i^-rS 

5-18854#) . &17J. Virol. , 67, 4665 (19 
93). £><5V'fc£Proc. Natl. Acad.Sci. USA, 90, 10773(1 
993) 

[0 0 16] HCV7pt 7- tfli_tfEat(5^ £/?!©. 

mmmm , 

* - h * S - C ^ 5 o 

[0 0 17] rti6roHCV7of7-f«rMSt5 
10 14. $b4sJ:<Si'a-$6©^5?.T?£6 , b©ft 

e>liV'a»*5t>©-Ct>,fcv\, pTZ18. pT 

Z 1 9 . p U C 1 8 . p U C 1 9 . Bluescrip 
t KS. SK. pHSG3 9 8. pRSET. pGE 
X — 2 T. p R I T 2 T?£}ffrmif btlZ>o ^giLfc?" 
pt 7- te?©£)£tt£ifU 5 

tc. ^nf7- ^©7 5 h— > 

7 ^ > :7V n 74’:' (MBP) t ©Bt-g-Lfc^^T?^^ 
-^5pMAL-c&ifas$J3;LV\ ) f§§[ (£ 11 V '•&;*:)!§# 
tttLtHHBlO 1. TB1. JM1 0 5*Jf^fflV' 

20 K©^S*s®ryt- 

< V' r e c A'©fift J M 1 0 9>$s$j£ LV' 0 
[0 0 1 8] SSft KI4. HC V 

:/n77— 4?©i2)»rSlH&t L-C^^^TV'SNS3/NS4 
A. NS4A/NA4B. NS4B/NS5A. NS5A/NS5B©##J®r£B{iifi{g 
©T$y^lE?USr#LTV'.5t.©'Cfctv{iJ:<. 
®pytyt^/i7 5 7 B&EW© 1 £fc{i2£U:©7 5 

«£©„ pyty^ 
/£7 5 7 ®?<k (±NS3/NS4A. NS4A/NA4B. NS4B/NS5A. NS5A 
/NS5B©#§j»r^;ia^©T 5 y®?ia?Ui^#^ ^fcT 5 

T$ ylfe©r t-Cfc-5., 

[0 0 19] 


Hcvt 7 j , 4’7 mm 


H-FDA 

CMSADLEVVT 

STWVLVGGVL 

H-AP 

CMSADLEVVT 

STWVLVGGVL 

HCV-1 

CMSADLEVVT 

STWVLVGGVL 

HCV-J 

CMSADLEVVT 

STWVLVGGVL 

HCV-BK 

CMSADLEVVT 

STWVLVGGVL 

HC-J6 

CMQADLEVMT 

STWVLAGGVL 

HCV-T 

CMSADLEVVT 

STWVLVGGVL 

HC-J8 

CMQADLEIMT 

SSWVLAGGVL 

HCV-JT, JT’ 

CMSADLEVVT 

STWVLVGGVL 

H-FDA 

YQEFDEMEEC 

SQHLPYIEQG 

H-AP 

YQEFDEMEEC 

SQHLPYIEQG 

HCV-1 

YREFDEMEEC 

SQHLPYIEQG 

HCV-J 

YQEFDEMEEC 

ASHLPYIEQG 

HCV-BK 

YQEFDEMEEC 

ASHLPYIEQG 

HC-J1, J4 

YEAFDEMEEC 

ASRAALIEEG 

HCV-T 

YQEFDEMEEC 

ASHLPYIEQG 


HCV^OpCfi 
NS3 / NS4A 


NS4A / NS4B 
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HC-J 8 


YQAFDEMEEC 

HCV-JT, 

JT' 

YREFDEMEEC 

H-FDA 


WISSECTTPC 

H-AP 


WISSECTTPC 

HCV -1 


WISSECTTPC 

HCV-J 


WINEDCSTPC 

HCV-BK 


WINEDCSTPC 

HC-J 1 , J 4 

WITEDCPIPC 

HCV-T 


WINEDCSTPC 

HC-J 8 


WITEDCPVPC 

HCV-JT 


WINEDCSTPC 

HCV- JT' 


WINEDCSTPC 

H-FDA 


GADTEDVVCC 

H-AP 


GADTEDVVCC 

HCV -1 


EANAEDVVCC 

HCV-J 


GEAGEDVVCC 

HCV-BK 


EEASEDVVCC 

HC-J 6 


SEEDDSVVCC 

HCV-T 


EEDGEGVICC 

HC-J 8 


SDQEDSVICC 

HCV-JT, 

JT' 

GEASDDIVCC 

v-fe^-y-x 

D C 


E T 
(Grakoui, 

10 0 2 0 ] 5 y^D^fcff E, 

c £ tz if t , * b xi\c s £ tc if A if -c S * tcjja^ 

-r&fr't). _hiE©D, c, s4> 

E, T, A <Dffl.&&t>ik<D&-T:t£ < , D, T, S-^E, 

c, soe^bt-efcottiv',, 

[00 2 1 ] K< 7 >fi$ If 5 ~ 257 ?y 

fk\as, £?£b<lf, 10 ~ 20757 ®T?fe 5 . Wli 
If, YQEFDEMEEC ASHLPYIEQG, WINEDCSTPC SGSWLKDVWD, 
GEAGDDIVCC SMSYTWTGAL^ If t>ixZ> c ttffS bV^ 
t>< 7 >lf, GEAGDDIVPC SMSYTWTGAL, GEAGDDIVPC SMSYTW 
T, DDIVPC SMSYTWT, DDIVPC SMSYrCfo 9 , rtublf;^ 
fli®rtT^]»rSJ^* s *t. 5 i<ilfi : t-' 5 NS 5 A / NS 5 B ©^0 

y®lB?iJ?:lflf^-LTV'S 0 b^#* 
©7 5 y ^SB^IJGEAGDDIVCC SMSYTWTGAL "C If , |?|y-g-o 
fc 2 o©'>^T'f 

LT^*SJSSrSlf7iVMl2'a'!^|C/iS^:^.Sr, P2§r7’o 
y irl-foTgfeSL 7 ct©T*fc- 5 „ P 2 ^ 

©T '13 y >lfX$® NS 4 B / NS 5 A§]»f^i.|C#?£bTf 3 

9 , HC VT'nxT— 

ttSrHia&S. 

[0 0 2 2 ] K<ON^ffifc 5 V'|f 

3 B 3 fc, BfeS, 77 ^=r-f-y^ 

K, i;^ 7 ?^. 5 0 $!l x. If, N 5 fc 

*§§r*^M< 7 >^>v'/l'S(Dns-) , FITCgT? 7 bfc 

t><oifHPLc«iai-cssff x < 3 *m®w=fW£< '<■?•?■ k® 
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ASKAALIEEG 

ASHLPYIEQG 

SGSWLRDIWD NS4B / NS5A 

SGSWLRDIWD 

SGSWLRDIWD 

SGSWLKDVWD 

SGSWLRDVWD 

SGSWLRDVWD 

SGSWLRDVWD 

SGSWLQDIWD 

SGSWLKDVWD 

SGSWLRDVWD 

SMSYTWTGAL NA5A / NS5B 

SMSYSWTGAL 

SMSYSWTGAL 

SMSYTWTGAL 

SMSYTWTGAL 

SMSYSWTGAL 

SMSYTWTGAL 

SMSYSWTGAL 

SMSYTWTGAL 

S 

A 

et al.. J. Virol., 67, 2832(1993)) 

X, 77 ^=t-(“ 

b, 7^73- F bfc5 if o7-( 7*w— 

■fkL, ELISAte^ai^fir^j; x. So £7clf, ABC8cT?#ltti 
tSr irt7?#5o $felr, 

30 (Dig)-eN5fe«gS>SV'lf C5fe«S$r7^<7Ul-tLlf, fetDigia 

So 

[0 0 2 3] W^Rl&CDgkftt LT, pHlf 5 ~ 1 0 -efi 1 
teo r. b< lfpH7~8-e*)-5o — iffi 

bT, f7/U'>7.A, 

§:*Px.-5r 5« ®Si&aif 0~9 O'C'C^ft^ 

rti!T?t5i5, £J£b< If 2 5~6 0 < C7?£>-5 o 
[0 0 2 4] SlS<7>^ttHfHPLC, TLC, ELISA&SrJBV'-S 
n tj»st?# 5 o 

[00 2 5] SJSlfS^f^lritfirb, 

40 i) N S 3 Wfci3«fc t7N S 4 A^l^S-gtffWic, 

ii) NS3ffi#, NS 4 Ail^f3j:l7NS 4 

tftlAS, 

iii) NS3fU$, NS4AfS^, N S 4 BfUgE *5<fcl7 
N S 5 A^$c£r-£ttfB$e, £5<fct7 

iv) NS3fi, NS4Afi, NS4B3WE, NS 5 
ASMkfcfU'N S 5 B®#£-£trf!Me, 

§r $§§!.£-& fcH C V7 p d 7-T— fuSrfflV'T b 2 
BSfiB&lcif 9 0%l£L±tfWWr£ixti o rfUr^fb 
TNS 3ffilS<O^S:^^$-fr7cHCV7 , Dxr— 

50 V'7c®'g-{dlfS;j^©jfitT^f4.<07'O7 1 T— eiCJb-i-C* 
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L (m3 3oJ;U t S2#M) 0 
[0 0 2 6] $<b(Cx rOi^rf^WHCV^Dr 
T — V 
— ±ELfeHCV7'P7 1 r- 
iftx KtSrS^^-&-55S(-^V'T, s 

j£^(Dpi$#J<Dl£MiftSf£@Mk'&' i f£j£:^;!jnU 
IS^/f K<D^Str®&cDiMT£x ®t|SMb& l f&8SaP©fc 
cDtSsyjPLftV'tjCDt'Clfctfc-t'Slci.fcoTAy V —~Z/ 

j/St^tp r. tas-e^So ^encDAy y — 

V'Tli. HJS094fcjFi-±3fc, BWfSJSaSI-KWk'S- 

^Sr^PX-T, 3 7tl S^/W^^^-v/gyU 
ftV'-CN*4SS’^®8libfc'<^KS®S:aUDLT3 
7 < t7?l 0#R]££-li:So 9 0 < C5#*ni?SL-C 

SJ££-lt«>x 7j<±t^#LTS!)^-e^.5„ Lfc^ot, 1 
B#KKJlrt-eS0^Sr^Ti--5r Eis-C#. XfBLfcSfflJJSig 
2P3R»£Jt^Tffi©TSl$W^iMJE&fT Pit J&s-C# So 

*>-r . ■Kffl-rsjs 

£P>(c, fflJjaSr^BV'/«cV'©-C. 

V'SjK®« s ftvy6fc*#W©#J^'C£>So 
[0 0 2 7] 4:56M©Bijo®«T?B:. ^S&Hittx &lT<D 
Xgfl> ?> ft S HCV7of T — Srftift-r 
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(1) CSJffFlfc^'l' /W*. (HCV) iK^yp-pf/f 

>©#*&*• W^Stif’ONS 3®®*5j:t7NS 4 Affi 
®x D**lJ: 9T«W«*=»— K-t-S 

®^£*:J3§®-C3i§SI£-£, mHiff»Lr#bHSHC 
V/of7“f t , 

(MR a) Lfc^/£SfC^p7^Kt£r®&£ 

•£S ; 

(2) Xg (1) ©^M&^fcSSlft^^K&x £ 

e»i;:^tjB«Mr-cai« (AiKb) -rs ; 

(3) ^P^ SaiE^Jc 

#rSSW«flRtt#«:iKr£i-5 ; •€: Lt 

(4) Xg (3) ©^^(DSttSraU^-fS ; /cf£L, X 
g (2) , Xg (3) £fct±Xg (4) OfltFlC. &&a 
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Po 
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[00 2 9] JtfE Kttx 
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f&SJS&^pfcfex r07^SH#H;S^>t5 57 5 
ysa^&L-cv'Tteft^ftv'o 
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nfcSPS^J«#l*S^fc:-t-a*:»fc, 
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W’Cfe £> ;&» C J£>^f$ L"C:}o < h 

S (iCD®!SS3:®!&a iV'p) o i©<t P ft&#£r$S;fc. 
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10 H) SfcSiI5®)®-e«S8$nSiti6SfeS 0 i<DJ:pft 
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bftl\, ?-3r— LTte, -t©i©7 5P 
stc^j-rs^i^siss-pas-tir-f, £ ktc^cDmcDS&SM 
tf^Lftl'&cD7?fc;ft,|2x #(:iPS^£;}LftV'o 
V'^Tj — /L$cD{£@ji£iJtex N-^f/vx^y^ Kx N- 

K!it©N-7M;^^'>5 Kx doj; 
t7a— KBP&x a— KBPife-^hy £A£r-£tp 0 3— KSP 
20 ^ 3—KSP^y-hy i7x«7Ki-^i-rs®»pftji)Si5v^ 

* LV'o inibcDlgfp^Jtix tRS fcli^*®x 
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ftV'^x RfeiSAk Ltifl~5 0*Cx ^B^ratL-C 
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PBti7iV\ 

[0 0 3 1] &V'7?x ±ISS^'t , (D-g]®f^ ! fe-CS)S^lt 
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$ titcttm* rfjis $ 4i/T v ' s v 5 =? # '>?— 

40 LTV'S. L^L^i^^x 
mtBJ&bti :V'7cJ6x 
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t K-fliL7iIttU^7it,7 < cV' 0 -fftt? 

•tx r$ ys^*)-y-s^^s^iix ^=?4f '></=>- 3 
-O-y ^7Ly7/L^^/L- e -757*/P Vgf- N - 
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t V' 5 ) ft i£(Di> = 4r '><>*= V 'T fT P . 

D I G - N H S (D*g£!l t LT«x tK t b, D 

I G-NH S e#iS^U<EV'fe©T?felltfx #ICPS^ 

so $;faftv\, i/y v- Kx v^y ^vL/jvi'Ar ^ 
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b<«^:©— gp^V'TtT5 it^-e#S 0 ^©gl. # 
® ®tt#j tr M®r£ 5 - k t> «rt£-T?fcs. # 
Uttt> /=f 7 h (Nonidet) P- 
4 0. y-f-V (Tween) 20. Ml hV (Tr i 
ton) X - 1 0 Ofcif©#^ 

SL<> ^r©®gIS0. 0 0 l~l%T+5)-Cfe5„ B 
^©iagioit/B^ranift-RB^^^fV'^. ®glS4 
X Z 0^J*tfrt) ~3 7‘C©$SH-C\ B#KIS 1 ~ 2 4 NfM 
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©fflSHt?^T 5 - i: * S_ C# S„ 

[00 3 7] K*J«ttT^$4T7c^ 

l£r£/^)t©B5£fb£*To7c&. Si£®4’©g£?if&Ef© 

tc#>lzm&&fto <) iftmgl-iS. m&to 
k #lcfflV'fc^r|R®©te^. £te#0l»sWB£;h/rv' 
STBS (Tris Buffered Sal in 
e) ^PBS (Phosphate Buffered 
Sal i ne) ft ^©JgWj&Srfflt'S ^ k &X% S„ 
[00 3 8] n^UiU^©^f^lijl^©E LI SAi HUH 
10 tefr plims. -#-*£>£>. ifti'Mg. 
ftLfcmJfE^iisWRt-. 

(wt. mmmwiin.fo k v ' 5 ) 

^-^HS©^!-. B^ft llcfBt'fc^A^ 
ffi-C©l^#MW®#4rK<*7c©(c. 

SSMS-St^t? LV' o yvyJr^ynmk b 
T. 9^-7.9'^rfn y hte7£if-T?^V'^,ptdr^5/P^. 
*f'fy*^fflV'5rt)5 s ^5 t 7o y^y^ai 
IS. 4t;~3 7*0©®*-?. 1 ~2 4 B#K©fiSffl-Ctf 5 

r t^-c^s. 

20 [0 0 3 9] K©^O^r»r)ttc:S^^ia^ 

ffi.ztvx\,'zmm m$mm ©^tticksstfs. 4 

T:~ 3 7 < C©®g-T?. 1 5 - i: 

#s„ iiTir. ^®*. iB#B-e+^s?fcs«, ®sa»^»c 
IS. 7^!J!l?A77^“^ 
fflV'P>SLS^. #{CPI^^SL^V\ 

[0 0 4 0] ^'g-b*d'o7c^©^«itfei#:S'^< 
7c©tc. TB S^^©Jg«Tg-e^-rS. ^Er©^. 

30 fcfc&&'£tcl±7/l'* 'J lz£oXW±£l£tz.m' HiStS 

fSic s o t#l cfc^!^©©)fcgi fcis^jtgagsriffl^ 

t5. 

[0 0 4 1] ^MI-SEIO^iSfe^V^);. KfE^fc 
&®)**j=i3ri/'?~ist£ ¥v>tm.mmxig3&-rz> -kK 
SoTt£5fe©EL I S Atet B^©^f^-C?l!i^-C^So 
t^5t5©EL I S Afe-eiSSte^^^lKi-^i'S 

&.&■ (—mam ^s-e&oTt^. ^^w^-fe-ets 
Mfett&fo^\zt&!g i $)t£$afo*:!&Wk E7sV'7c©. f£®S 
B-C^Wi6S?fcS„ 

40 [0 0 4 2] &.T<omMm7~l 2-CfS. HCV/p? 

7— \fk LTHCV©NS 3fg^. NS4A^f^*3StT 
NS 4 B®*££r-£tfffii£ft^©:7 , nxT— - 1? (3 4 5 P 
s) . is^/f Kt (csffiy^y© 

t-75/S) ;&St7T-fe^vWIS (N«757$) L 
7c Ac • GEAGDD I VPCSMSYTWTK [B i 
o] sr^v'fc^js-^-r^. &mw<oj3m*z.<DmMMiz 
P S«fS^i7j:< v l£<^ffl-e#Sc 
[0 0 4 3] *56W©HCV7'o7"T“-^®'Bay^i5feSJ 
STTT'n^T— SfPflS?PJ©Ay y — =ip^^e(T©IIJS 
50 WcS 0PL<ISKt5iS. 7p:BM©fEBfSrSLlcPfi^ 
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( 8 ) 


^PB¥8- 2 0 5 8 9 3 


£*VftV\, 

[0 0 4 41 

mnm\ 

njfem = <Dmm 

H C V ^ -r -5 cDNA$r)t (OmfiL *5 <fc 

(ti¥ 5 - 1 8 8 5 4 

-§-) , SW. Virol., 67, 4665 (1993), fc -5 V MiProc. 
Natl. Acad.Sci. USA, 90, 10773(1993) 5 i 5 9 

-efc-5. 

[0 04 51 pMANS2d3X : 1&m¥- 5- 1 8 8 5 4 
^££5 0, — pMal-cMHCVcDORF (±— TV 

V — ir>f 7^7 V — A) ±985 - 1325#®T 5 y&KtB 
lit -t 2> cDNAWf It £1? A b tc t > <D V h ?>„ 

[004 61 pMANS34NsH : pTZ18(CH C V®0RF±722 - 
1647#<OT $ yKlcffi^-±6cDNA »r7tSr}?Ab;fcpN722 

- 1647 Sr Sac II - Hind III-egj®rb, pMANS2d3XCOlRl 
C©JPS^-C^O»rLfct,(D(CjfAL, PMANS34NSS-# 

tc „ ^tt£EcoT22 - Hind III-CS0£rb, ^£&DNA®r7t Sr 
JfAb, pMANS34NsHSr#fc„ 

[004 71 pMANS34Sm : PTZ18MH C V®0RF±722 - 1 
908#©T$ ygSlct@^i-6cDNA Wr>tSr}f AbfcpN722 
- 1908 Sr Sac II - Hind IIIt?g)»rl,Tifc77^^y 
I-&, P MANS2d3X®|^bf&JPgB#3Si7?i8®rbfcT9y'^ V 
pMANS34SmSr#fc„ PMANS345C : pTZ18lCH 
C V ®0RF±729 - 3010#®T 5 / ®S(Ct@S-r-5cDNA ©r 
)tS-fflAbfcpN729 - 3010S-Sac II -Sal I-C1iO©Tb, p 
MANS2d3X©P Cf!)Pl®p^’C§)®rbfct>®(cJf AU pMAN 
S345CSr#fc e 

[0 0 4 81 pMANS345Bs : pTZ18(£HC V®0RF±722 - 
2472#©T $ y^taSi--5cDNA ®r7tSrl¥AbfcpN722 

- 2472SrPst I - Hind III-C#J©r LTtfc77^7 
F Sr, pMANS345C©|^D®)Pg^T'§]»rbtc7 7^^ V 
F£B&b, PMANS345BsSr#fc. 

[004 91 pMANS345Ps : pMANS345C Sr Pst IT?®®r 
L, /J'£ft77r/y VFSrAA£ 

-erpMANS345PsSr#fc, 

[0 0 5 01 3fe&6#]2 : g$i{t 
±ib 7—-exmm&cmo9=i v \z*r > ±seajts 

Sr BWfc&-fZ>e )£**!£& b 7c AJJ§® 1*50 /ig / »1 7 
Vfvy ^Sr-&tfLBrothT— ^37'CflfJlgSb, 50 yg / 
gl 77fV!) VS-^trLBroth-Crffi#5b(20 - 30 fg), 
SZ'C^ZNFMi^# Ltc 0 Mg&0D m = 0. 5~ 0. 7lcfto 
fc^r-ftjiS-jg^o. 5 mMtD'f yyn 
7 b'> KSrllDrt, $ ibl-20'CT?3B#IH^ bfctg, i&# 
i£Srit±bffifrSr««>fc 0 8 O’CO^^-ClS 

#bfc. 

[00 5 11 (&#bfcaft:£ig«i£® 1/1 0 
7 7— A(10 mM Na-^^^S'T'r— PH7.2, 30 mil NaCl, 
10 mM -<— 7 b ^7 7 — /W)»cfS®U 

fiSW«-CA^T10^ISSr®E^b^ o ig<L'#f3tb-C±?g 
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S-», ±?»^70 * S&fndftSJ: 

SrAn±, M6Sr£tI££-ltfc 0 tt®Sr^'b#®£T l S£>, ± 
B® 1/2^777- AtcBfllb, T5o— 
*7At77'7 / f Lfc„ *7 7 J*(£'< y7 7 —A~Otfc¥l* 
Ay77“ B(10 mM Na-g?®^ T 7 “ pH7. 2, 30 
mM NaCl, 10 mM 7 7 b^-7 7 — /P, 0.2 % 

Tween 20), 7 7 — C(10 mM Na -^777“ pH 

7.2, 500 mM NaCl, 10 mM 7 7 /VtJ 7 t-i? 7 — 
/t-)-e^j^bfc 0 *7Ai^-g-L7c®eSrlO mM -vyPF 
10 '-7%WMOtc'*y7 7 — A-C^dlbfco Bttib7c?i0 

b , mm-mm ** 5 o%tc^s<t tt-y 

y -fe n — ywj&ljn U - 2 0‘C®^«l*-ei!p:#b7c o #<b 
ixfclligSrrfrflfbtc,, IP*>, mbixtcmm^ti h&-y-77 
/W<y77—icmmO. 1 0 0 “C 5 r&DPf&S btc^g, SDS- 
#y 77 V^r 5 YVMCT 7 , 7-( b®M8<#!jt£, y- 

-vv— yy y tv ft/p— - esfc&b/c,, ;fcsvM*®$c& 
tbtfe, Jg^btcgeS-PVDFMiC FT >777— b, {tNS 

3^t^*5j:t7fetMBPfei;#:-t?T^-7t^ y/D 5/ F L/C 0 

[00 5 21 3 : KO'S'fiS 

20 '<7‘3- KDns-GEAGDDIVPC SMSYTWTGAL, Dns-GEAGDDIVAC 

SMSYTWTGAL, Dns-GEAGDDIVPN SMSYTWTGAL, Dns-GEAGDDI 
VP (D) C SMSYTWTGAL, Dns-GEAGDDI VPC SMSYTWT, Dns-GEA 
GDDIVPC SMS, Dns-GEAGDDIVAC SMS, Dns-GEAGDDIVCC SM 
S, Dns-DDIVPC SMSYT, Dns-DDIVPC SMS, Dns-DDIVPC SM 
SYTWT, Dns-GEAGDDI VPC SMSYTWTK, Dns-GEAGDDIVSC SMS 
YTWTGAL, Dns-WINEDCSTPC SGSWLKDVWP, Dns-YQEFDEMEEC 
ASHLPYIEQG S' V ' T @tS i£ 7? It ft o 

tc 0 i*fttP*), o7 5 /SSrt-T'^-7^4r'V^77W5j ?— )V 
S"Ct^Slb, 1®] £0 ® 77 ]V ± =t y/l'M Sr V ^ n V/V 
30 S, zk&SSr^Vvvp^ /wSSr^^/^V'^/w 

S, ± bt e — T 5 /SSr^<Vt7/w^-Jr'V777VJK=7^ 
-ei%m Ltcm 275 7 ^Sr, 

'aOtc #757 1757 K fCiAV^ a ^ 

4r5X7 W*— tJ 557-< t KSrfflV'TSg'g-btcft, a-757 
Sw^SSrFyTPP^-C^bfc,, ti3b(T®T$ 
y '-C t> |^^(C bTPl^ C b 

tc„ 4«^fta'-7 5 yS®«:^Sr h y TaDg^®f-e 

^*b, ^7-7/^ny KtMgfSb, mmt)'(b(DW<9lii 
Obftt&m&7 •yfc7km-eftt£\,^±m&'<7 f ?- KSr# 

40 tCa 

[00 5 31 Ac-GEAGDDIVPC SMSYTWTK-Biolt, a —7 5 

y$Sr&eu mBK'mmkotcv £ -75 y m 

Srt'^-Tvllib, -IS®btcT5 y^SrfflV'THtB'g-Jse 
m, N^SrT±T7Hkb7c^tC|M.^®b7co 
[0 0 5 41 Dig-GEAGDDIVPC SMSYTWTK-BiofiUHift @ 
B&&<D&i' 7 -/l '7 y F&'a- Sr^fiKc?-a:, N 3 fe 
«7 5 y*®^i®^5y^4rVr/^V- 3 -0-ity 
yw[2— (N-^P-f 5 K) ] it7 5; K (Digoxigenin- 
3 - 0 - succinyl -[2-(N -maleimido)] - ethylamid 
50 o) -CttftV'DTT-CiyTWl'T.* K^-&SrfO»r b#fti 0 




(9) 


tftffflW- 8-2 0 5 8 9 3 
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[ 0055 ] mmm 4 ■■ mmRfc 

50 mM 

Tris HC1 pH 7.6, 30mM NaCl, 10 mM DTT, 

fig - 8 u g&‘ats‘&mg.I&miOO tiUz.^ DMSOfeSV'li 

- 10 n g /mi 

5 l-*Dx., 37 < Cl5^7'Wv^r^-<— '>3 > 

U (DM 

SO^ffi) n M (*i^DMSO^ : 2%) ZWiM 

LtSjr^iMLfc, 37‘CT&lSb7;:^ > 90 <C 5&M 

7k_L{£#b fc„ ELISA&Tfi, Nfc 
fc&V'ISTT^— 
b7c£WSrPmi£lS£ii:7c 0 
[0 0 5 6] mt&M 5 : &tti 
(1) HPLCffi 

&l5M5/MSr£ *3, iSMBHPLC (04.6 mm x 15 cm) I CT 
•J’y'i bifc„ *9^tt50 mM BftliT VT-o- !? J* (pH 6.5) 

■P 22. 5 % -»60 *07t B — Ml /KOiligSjtS^DlB (10 
#) T*gtfiU Kffilf kWWxMtfcKDN 

G01Ec)1g v" T X /l^Srexci tat ion : 340 nm , em 
ission : 510 nmT&tti bfc„ iSUKr^ISM %<7>Wi%MV>it 

[0 0 5 7] ( 2 ) ELISAffi 

N5K^S^Cv ? r^^rV^ , — > (Dig) T^IEU CifcV i?><D 
WfcfOT 5 (Bio) ^ISsbfcSKDig-GEA 

GDDIVPC SMSYTWTK-BioSrB£iS?Sj£b7c&, &1£?$1 m 1£ 
it), 2% 2— y/Wr&T’h^y— /WirO. 01% NP-40£r;!jn 
rtfc#f^®i&(pH8. 5)T2000«t-##5U 10 n lSr* 
MrTFTlfv^Ta — hLfc? t'w— F 

i^n^fco ^a i i^iigi&g^, t'i/— hSrft^b, t/w 
* y7t^7 7 ^ — ^«»etDiggtft; t 1 rsbbkjes 

b 7c„ /V- FSrifc}#^, 7/U*y7^X77^“^l 
S2, 2’ —7*s K — (3-ifMVXf7/y 
7^71 — h) (2,2’ - Azido - di-(3-ethylbenzth 
iazoline sulfate)) ®iK200/i lSriPX.^M 1 OHRlfc 
L, 1 N NaOH 50 u l&Jjnz.Rjfc$rt$± bfc„ 405 nm<OB5 
ftg§r®l5£U ^#Dig4Sr^l±iLft: 0 

[ 0058 ] mt&m 6 : asm 

(i) 

±|E<7><t K pMANS34NsH. pMANS34Sm, * 

sn 
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* pMANS345C, pMANS345Bs, pMANS345Ps £AJ§ft®(-Jg^£ 
it. -^/uh— bTSSSIU 75 
o— ^.^Jii-eittiaL/c^Sr^lX^ttSdNsH, 34Sm, 345 
C, 345Bs, 345Ps£$*1-£„ El 1 (51#>*3§9i:7 P 7;* 5 K 
ir jf A L7cH C ViteT-^^Sr bfe-To 
[0 0 5 9] ( 2 ) g?fHSJS<D$ltti 

S£ig345Ps 0.04 figt WDns-GEAGDDIVPC SMSYTWT 
S-±ISC0lfe#-eSl&Lfc b £<DHPLC<0;7 vv br/T-^S: 
H2I^-T. 7 ~ 8 #lc, -g)»r 

10 £glt 3 ~ 4 £*i 

tc 0 r. coi&WWi&fe 2 4 %Tfc o 7c 0 
[0 0 6 0] (3) ^FKSJtSttill 

34NsH, 34Sm, 345C, 345Bs, 345Ps#0. 08 fi g / MSr-t 
fEOSlS^fe# -C^-^SMDns-GEAGDDIVPC SMSYTWT t Rfo 
S*fc«PlBSJSfti»*H3l!:S%i-. SJSt4SB#65)lc)StT 
b, 2B#^^{c«34Sm, 345C, 345Bs, 345PsTtea®<0 
90 L^L, 34NsHT«Sl£<OjifT 

l < fc„ 

[0 0 6 1 ] KON 

20 ;£C£rT5 y^i/— T##fb7c 0 

staaasfii**^ ®mmm<DC4$i<omK<o 

n &m&h<D7 $ y mmnftfr¥xx% a&JUtew# 
$ fbtz. bis <9 7) SMSYTWT COT $ y BfcSB^iJTfc *3 , iia^r^ 
EbV'iaW®&Tg5ioTV'.5 5L£ Srfffcl&bfc. 

[0 0 6 2] ( 4 ) 

34NsH, 34Sm, 345C, 345Bs, 345Ps<OR)£:jS^SrltKb 
7c„ 0.08 (ig/^1, (50 mM T 

ris HC1 (pH7. 6) , 30 mM NaCl, 5 mM CaCl 2 , lOmM DT 
30 T) ■£, 37‘CTT'W > a 1/ 30#^, 0.05 

tig/fil , O.lfig/fil^ 0.2fig/fil^ 0. 5ftg/ fil^ l fig 
/flU 2fig/fiUomn^^ 37 'ClO^Sl^b/fco R 
J&WI70 < C5^Dl^bTE«)7co 
II(c^-r o 5I-, ^0®fffi'l4«345P 

s, 345Bsd5*®Tfct> , 345C, 34Sm<7)Jl[STfcofc 0 34Ns 
H[i i tt, P> l^it b* b < (S^o fco 
[0 0 6 3] 

[^1] 



Vmax (n mol//hr^ gEnz) 

Km (mM) 

34NsH 

0.926 

0.126 

34Sm 

3.44 

0.122 

345Ps 

8.45 

0.144 

345Bs 

8.62 

0.180 

345C 

151 

0.24 


[0 0 6 4] (5) PflS^RIc OJSlJI S^lJO— OTfcSPMSF (T^=/vy ^ VTt/UTd-— /I'T 

IJ6^J4 (CfH«<0^ffiSrfflV'T, tyy/D7 7- t?Pa 50 all K) 0/P77 - m 




00 ) 


8-2 0 5 8 9 3 
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Pittai345Ps£. SKiai Dns-GEAGDDIVPC SMSYTffT £r 
/HV\ lmM loitf lOmM ®g<£>PMSF COg&^S rtftftb 
It o LTT'afT- tefffittSr’bo F y 

V'fco 

[0 0 6 5] td^Ac /or7- 1? 

StttA F !1 /^bt^ttHdlOinM PMSF-m^Srgttfc 
ab ^©ggli h y /WJ: !)/J'^^-3fc 0 
[0 0 6 6] HM0iJ 7 : A A— 

$mm 4 j: o x # bfritEu&m (%j&m 

W : 3B#W) LtfflV'fc (r©£jKffi|dti, h 

P L C##r(- J; 9 5|5SiSSSf©#®tt®«> 

fc) o 

[00 6 7] ( 1 ) 

5 u 1 ©N-^fVb’T'Wf 5 K (10 OmM, ^9 9 — 

;umm tdi n i ©sjtsffiSrJD^., ^?a (2 3 

t)) -C3 05A /^©tfgpSJCSSr^fTofcc d*Ud 

5 At 1 od i g-nhs H-yy# 

M : 0 . 4mg/ml, v/ tTvP.^yl'/F^f-v' F'®®') Sr 

7IDX.V St#bfc«* S5>fc£i&T*3 0#KJ£lMTo;fc 0 

&V'T-10/i 1 W/y '>>*.*§?& (5 0 0mM, TkS&ffc 
AF'-l !^A-epHSr8. 5ldf®05) SriO/tT, $ktdg 
?a-C9 O^SlSSr^ofCo r©J; 5(-ur#^nfcsis 
®?td, 100;i 1 (5 OmM, y bgfig 

»j& ( p H 8 . 5) N 0. 0 l%y=r r 3' FP-4 0) 
SriPx.r^#bfco 

[0 0 6 8] (2) * 

^III 
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* (1) ©MS^hP7’h7lfv?y- K-V^f 

9u949~ zf\s — f (^<— y vyf— • - 77^4 
Ci) tdAiv 81# u £»-e»ltbfc. i«MML 
ffeSrteT. 3 5 0^1 TBS-Ciftffi 

^Lfc. 300d l©5 0%^o->^i-^ (A BAM 
m (#0 VM : tbs-c#^) SriPx.. ittMftlEL 
tz 0 ft^^SrjtT. 3 0 0 U 1 ©TB S^2(Hli5fe#L 
tc a 

[0 0 6 9] (3) ^i>^v'r/-VfeiA*3J:tJ'T/WA 

io y 5jx^.7 r 

(2) Fic2 o o v i <r>Tjv-h y ** 

■ 779 — (^<-y btf- 
• -V Att®{ : TBS-C1 000 fgtd##? : 0 . 7 
5 U/ ml) SrSPri. 1 B#fl8;S£Hbfc„ 3 0 0 a 1©T 
B ST*2[Hlgfe^bfc^, T/PA y &X7r9— &<o&K 
b FT 2 0 0/1 1 Op Fd7^y— /py b®?2 A F 
y 9 ( 2 . 5 m g /m 1:10 0 mM^St F y 
(pH 9. 8) , 2mM${ 

SrflDx., mm (2 3X1) XI 5#SJSSSrfTofco 5 0 ai 
20 1 tfXAB&ffc A F y t> A (IN) Sr*P /TKXSSrlAlh £ 

4t\ Sbfc* (4 0 5 n m) Srjffljeb*:. I^^SSrA 
KiS?£ ($«®f&) ISiO'TBSSrfflV'tffofc. £b 
Id. ft- LtWN-ifAvy-f 5 KM 
aS-mpftVvjt-g-lcoV'Tfc. P«©g|fe SFfio tc„ # 
t.tufcife*Sr^III{c^A 0 
[0 0 7 0] 


4-4r—)vm&M<D?h9k (K3t*) 



ASJEfrM 

TBS 


1 . 5 8 3 

0. 2 4 3 

0. 2 3 4 

4fff 

1 . 7 5 2 

1 . 0 7 1 

0. 2 3 0 


[0 0 7 1] mmms : StS£l£&fii:0bfeflfi:©»{S 7‘C-?3 05A / 


( 1 ) 

HJS0IJ 7 'CfflV'Ag;i£®*5<tO'AS;^<7)^Fb^Sr^ 
m<D'79 fvh*/P*4r'> 

— 5ICi^#Sra-(r©SiJ-g-t?M-g-Lfc„ #f>Fv 

A*s-g-im<£> 1 n i %;bv'-c, mmvn tmmom'EZ 

ft -otz ®?a : 2 3t) „ fcfcU N-rt^vb^b/ 5 

F’&yilo i tF/ ^ A 3 7 XX ft -O 

tc 0 #t>n7‘c^^SrHI5JC^Ao 
[0 0 7 2] HJ60IJ9 :S^^S:<feS b&XMbOEBte 
( 2 ) 

%mm 7-PfflV <t Tf^fclfci&<DXivXi%& 2 

fem<W9 =f-/V7jVfc**s F'-C^rJKb tz'&. 

&—&zteZJ: 5lzffi%-&m*<Dm'g-xm&LJz 0 ^4 
9u94 9— /y- FI- 2/i 1 £D®'g-fWSrA*b MM 
m7 bmm^^ft'ott (^a: 2 3t) . fcjeu 
N-^^-/l'-^u4 5 K<OfA*p 9 IC a — F'BfcKA F V 9 J* 

(10 0 mM, TBSIC^^P) -SrfflV'. D I G-NHS 
<om& \t0. 2 mg/m 1 b bfc. ft- yP^OtfK6S^50 


y '>^SI(i3 7 < C"C4 5^ff-ofc„ T/PAy* 

7779 — ifO^-fe^raiil 0^-t bfc. 

Sr® 6 

[0 0 7 3] SISS^J 1 0 : 

yPjFdrv' F"C#^ bfc^. J: 5 

l-M#Sr@^©«y-^t?®'g-bfc. #GFbfc®^IW©2 
40 // 1 3IJS^!J9 tl^il^fFSrtfofc (^® : 

2 33C) o fc/cU a— F'i^®/ F y '7A*tt3:}oJ;tAZ 
=r^r->/=>Sii^ii3 7'C-e3 5^, tryis'swm 
til 5 n 1 (09V 3 7'C’C4 Oftft^ 

ft o ^ FP/FTK’v'y • F* • -74 9 v9 4 9 

— /b— F— ©S^-fkli. 100/1 
A*b i(04>tc 10/ 1 <D/y 'bb&SatSf&SrflPri 
fc 0 tfc, 7/^y *7779— t?cD$S&B#liati 1 5^ 
b bTt. »5>4iA^^IVtc^A„ 

[0 0 7 4] 
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^IV 


( 11 ) 


20 


!)#P 5 F8-2 0 5 8 9 3 


SfiEfit ©/X9S/+ (n = 6) 
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To identify a novel candidate(s) for acrosomal pro- 
teins that act on the sperm/egg interaction, a DNA 
fragment was PCR-ampUfied from a cDNA library of 
aero sin-deficient mouse testis and then used as a probe 
to screen a mouse testis cI)NAlibrary. Complementary 
DNA clones encoding each of two similar but different 
serine proteases, TESPl and TES3P2, have been identi- 
fied. The nucleotide sequences of these clones indicate 
that mouse TESP1 and TESP2 are initially synthesized 
as preproproteins of 367 and 366 amino acids, respec- 
tively.. Comparison of the two TESP sequences with 
those of typical serine proteases suggests that each 
TESP zymogen is probably converted into a two-chain 
mature enzyme consisting of light and heavy chains 
covalently linked by a single pre-existing disulfide 
bond. The conversion may be accomplished by another 
protease(s) with a trypsin-like cleavage specificity, 

| since it is unlikely that the mature TESP1 and TESP2 

J are capable of splitting the Lys-Iie bond between the 

( light and heavy chains. Northern blot analysis of total 

cellular RNA demonstrates that the TESPl and TESP2 
genes are expressed only in the testis, and the tran- 
scripts are abundantly present in the haploid round 
spermatids. Moreover, immunocytochemical analysis 
of mouse cauda epididymal sperm using affinity-puri- 
fied antibodies reveals that these two TESPs are both 
I localized in the sperm acrosome and are released dur- 

| ing the acrosome reaction induced by calcium iono- 

phore A23187. These findings provide additional clues 

* 
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for elucidating the mechanisms involved in the sperm/ 
egg interactions, including penetration of the zona pel- 
lucida by sperm. O I DOS Academic Prow 

To accomplish mammalian fertilization in vivo, it is 
necessary for sperm to enter and penetrate the zona 
pellucida (ZP), an extracellular matrix of the egg. Two 
possible mechanisms, a mechanical force mechanism 
and an enzymatic hydrolysis mechanism, have been 
proposed for the sperm entry and penetration through 
ZP (1). In the former mechanism, sperm motility is 
proposed to be sufficient to enable a sperm to push its 
way through the ZP. In the latter, acrosomal proteolytic 
enzymes are required for the limited hydrolysis of ZP 
and creation of a penetration pathway for the motile 
sperm. Since various trypsin inhibitors markedly block 
the sperm binding to and penetration of ZP in vitro (2- 
4), it appears reasonable to consider that the acrosomal 
enzymes with trypsin-like cleavage specificity play an 
important role(s) in the sperm/egg interaction at the 
early stages of fertilization. 

We have previously produced male mice homozygous 
for a targeted, disruptive mutation in the mouse 
acrosin (Acr) gene, and have shown that the homozy- 
gous (A cr~ f ~) male mice are still fertile in spite of the 
absence of the acrosin protease activity in the sperm 
(5). Therefore, although this enzyme had long been be- 
lieved to serve the limited hydrolysis of the ZP glyco- 
proteins, our study (5) demonstrated conclusively that 
sperm do not require acrosin to penetrate the ZP. Fur- 
ther experiments of the Acr mouse sperm have re- 
vealed that the major role of acrosin may be to acceler- 
ate the dispersal of acrosomal components during the 
acrosome reaction of sperm (K. Yamagata, e£ al. f sub- 
mitted). Thus, protease(s) other than acrosin may be 
essential for the sperm penetration of ZP, and are most 
likely present in the sperm acrosome, since the Acr~ ~~ 
mouse sperm are still capable of penetrating ZP (5, 6). 
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With this background, the goal of this study was to 
identify novel serine protease(s) involved in the sperm 
penetration of ZP. The cDNA clones encoding TESPl 
or TESP2 (testicular serine proteases 1 or 2) have been 
isolated from a mouse testis cDNA library. The deduced 
amino acid sequences demonstrate that these two 
TESPs are structurally similar to each other, More- 
over, these genes are specifically expressed in male 
germ cells, and the proteins synthesized are localized 
in the sperm acrosome. Possible structure/function re- 
lationships of TESPl and TESP2 are discussed. 

MATERIALS AND METHODS 

Polymerase chain reaction (PCR ). A cDNA library was prepared 
from poly(A)* RNA of Acr~ l ~ mouse testis, using a cDNA synthesis 
kit (Pharmacia LKB Biotechnology), according to the manufacturer's 
protocol. PCR was carried out using the testis cDNA library as a 
' template. The following oligonucleotides were used as primers: SPP1, 
5 ' -TGGGTI( CyGXTXA/C/GXA/T)ClGCIGCICA(C/TyrG^ ' (sense); SPP2, 
5'-GGICCICCI(C/G)(A/TXA/G)TCICC(C/T)TG(A/G)CA-3 ' (antisense). 
The reaction was performed in a 6Q-//1 mixture containing 10 mM 
Tris/HCl, pH 8.8, 50 mM KCI, 1.5 mM MgCl,, 0.1% Triton X-100, 
0.2 mM each of dATP, dCTP, dGTP. and dTTP, 0.01 mM each of the 
primers, approximately 30 ng of the template DNA, and 5 units of 
Taq DNA polymerase (Wako, Osaka, Japan). The reaction program 
consisted of 40 cyclos of 93*0 for 30 see, 40“C for 120 sec, and 72*C 
for 30 sec. The PCR products were purified by polyacrylamide gel 
electrophoresis (PAGE), and then introduced into a pT7Blue T vector 
(Novagen) for sequence analysis. 

Isolation of cDNA clones. Approximately 4.5 X 10 & recombinant 
plaques from a ddY mouse testis cDNA library in Xgtll (7) were 
screened by the plaque hybridization method (8), using a PCR- ampli- 
fied DNA fragment encoding TESPl as a probe. The probe was la- 
beled with [a- 32 P)dCTP (Bresatec, Adelaide, Australia) by the ran- 
dom-priming procedure (9). Briefly, plaque lifts were prohybridized 
at 42*0 in 5 x SSPE (1 X SSPE ™ 10 mM sodium phosphate, pH 
7.7, 0,18 M NaCl, and 1 mM EDTA), 0.02% Picoll 400, 0.02% polyvi- 
nyl pyrrolidone, 0.02% BSA, and 0.1% SDS. Hybridization was car- 
ried out at 60*0 overnight in the prohybridization buffer containing 
denatured salmon testis DNA (0.1 mg/ml) and “P-labeled probe. The 
membranes were then washed in 2 X SSC (IX SSC = 15 mM sodium 
citrate, pH 7.0, and 0.15 M NaCl) at room temperature for 10 min, 
in 2 X SSC containing 0.1% SDS at 6Q°C for 10 min , and in 2 x SSC 
at room temperature for 10 min before autoradiography at — 80*C. 
Positive clones wore plaque-purified, and the cDNA inserts were 
introduced into the EcoRI site of pUCl9 for further characterization. 

Northern blot analysis . Total cellular RNA (usually 10 pg) was 
glyoxylated, separated on 1.2% agarose gels, and blotted onto Hy- 
bond-N* nylon membranes (Amcrsham), The blots were probed by 
*P-labcled DNA fragments. Stringency used for hybridization and 
washing was the same as that described by the manufacturer’s proto- 
col. After washing, the biota were auto radiographed at -80*0 or ana- 
lyzed by a BAS2000 Bio- Image Analyzer (Fuji Photo Film, Tokyo, 
Japan). 

Preparation of antibodies. A 17-residue oligopeptide, Thr-Ser- 
Asn-Thr-Ser-Leu-Lys-Pro-Arg-Gly-Arg-Vnl-Gln-Lys-Glu-Lcu-Cys, at 
residues 43-59 in the TESPl sequence (Fig. 1) was synthesized and 
coupled to maleimide- activated bovine serum albumin or ovalbumin 
(Pierce) according to the manufacturer’s protocol. The PCR-amplified 
and 3 ’-end EcoRJ/Eco'ffl DNA fragments encoding the C- terminal 
334* and 159-residue sequences of TESP2 (Fig. 1) were introduced 
in frame into pET-23d (Novagen) and pGEMEX-1 (Promego), and 
expressed in Escherichia coli AD494 (DE3) and JM109 (DBS) to ob- 


tain recombinant proteins, respectively. The 159-rcsidue TESP2 se- 
quence was expressed as a fusion protoin with T7 gene 10 protein. 
Female rabbits were immunized using the 17-residue TESPl pep-: 
tide/bovine serum albumin conjugate or the TESP2/T7 gene 10 fusion 
protein aa immunogens. Antisera raised against TESPl and TESP2 
were purified by fractionation with ammonium sulfate followed by 
affinity chromatography on columns of Sepharoae 4B that had been 
substituted with the 17-residue TESPl pcptide/ovalbumin conjugate 
and tho 334-residue recombinant TESP2 protein, respectively, by the 
cyanogen bromide procedure (10), as described previously (11). 

Immunocylochemical analysis of sperm . Fresh c&uda epididymal 
sperm were dispersed in a 0.2-ml drop of TYH medium (12) at S7°C 
under 5% C0 2 in air. The sperm were then capacitated by incubation 
at 37*C under 5% CO a in air for 60 min. Capacitated sperm (4 x 10 6 
spcrm/ml) were induced to undergo the acrosome reaction by the 
addition of calcium ionophore A23187 to give a final concentration 
of 5 pg/ml for 6Q min under the conditions described above. Sperm 
suspensions treated with or without the ionophore wero placed onto 
glass slides that had been coated with VECTABOND (Vector labora- 
tories, Burlingame, CA), treated with PBS containing 4% paraform- 
aldehyde on ice for 30 min, and washed three times with PBS. Immu- 
nocytochemical staining was carried out by the avidin/biotin peroxi- 
dase complex method (13) using a Vectastain Elite ABC kit (Vector 
laboratories), according to tho manufacturer's protocol. The sperm 
samples on the slides were stained using 3,3 f -diominobenzidine as 
a chromogen, and viewed under an Olympus BX50 microscope. 

SDS -PAGE and Western blot analysis. Proteins (almost 50 pg) 
were separated by SDS-PAGE (14) and transferred onto Immobilon- 
P PVDF membranes (Millipore). After blocking with 1% skim milk, 
the blots were probed by affinity-purified antibody against TESPl 
or TESP2, and then incubated with goat anti-rabbit IgG horseradish 
peroxidase conjugate (Jackson Immunorcscarch Laboratories). The 
immunoreactive proteins were detected by an ECL Western blotting 
detection kit (Amersham). 

RESULTS 

If sperm penetration of ZP requires a proteolytic ac- 
tivity to hydroly2e ZP after the acrosome reaction, a 
protease(s) other than acrosin must be present in the 
acrosome since Acr -/ ~ mouse sperm are still capable of 
penetrating ZP (5, 6). To identify a novel serine prote- 
ase(s), PCR was carried out using two oligonucleotides, 
SPPl and SPP2, corresponding to the consensus se- 
quences around the active-site residues, His and Ser, 
of trypsin-like proteases, as primers. A cDNA library 
prepared from polyCA)’’ RNA of Acr~ ; ~ mouse testis was 
used as the template. Of several DNA fragments ob- 
tained, only a fragment with an approximate size of 
470 bp coded for a serine protease, as judged by the 
similarity of the amino acid sequence around the ac- 
tive-site residue. Asp. The DNA fragment was then 
used as a probe to screen a ddY mouse testis cDNA 
library, and cDNA clones encoding each of two similar 
but different serine proteases have been identified. We 
named these two proteases TESPl and TESP2. 

As shown in Pig, 1, the composite nucleotide se- 
quences of the overlapping cDNA inserts coded for 367- 
and 366-residue preproproteins of mouse TESPl and 
TESP2 with calculated molecular masses of 40,765 and 
40,252 Da, respectively. The N-terminal 31- and 29 (or 
32)-residue sequences of the TESPl and TESP2 prepro- 
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FIG. 1. Nucleotide and deduced amino acid sequences of cDNA clones encoding mouse TESPl (A) and TESP2 (B). The deduced amino 
acid sequence is shown below the nucleotide sequence numbered in the 5*- to 3 ^direction. The possible a min o-tar mi nnl amino acids of the 
TESP zymogens are represented by closed arrows, while open arrows show an Ilo-Tyr-Gly-Gly sequence indicative of the N-terminal sequence 
of an activated serine protease. Potential sites of the active-site residues as a serine protease, and the N-glycosylation at asparagine are 
indicated by closed triangles and asterisks, respectively. A putative polyadcnylation signal, AATAAA, is underlined* 
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FIG 2. Comparison of the amino acid sequences of the mouse TESPl and TESP2 preproprotcins with those of other serine proteases 
(A) and GPI-anchored proteins (B). (A) The sequences of the TESPl and TESP2 preproprotaine are given along with those ofbovme 
trypsinogen, bovine chymotrypsinogen, and mouse pfoacrosin. Dashes represent gaps introduced to optimize the alignment. Identical 
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and TESP2 are compared with those of rat Thy-1. human alkaline phosphatase (APase), Drosophila acetylcholinesterase (AChE), chicken 
N-CAM, and guinea pig PH20, Arrows represent possible or defined GPI-attachmcnt sites (for details, see refs. 20 and 21). 


proteins, respectively, included a highly hydrophobic 
region, as analyzed by the method of JZyte and Doolittle 
(15), probably corresponding to a signal peptide for a 
nascent protein destined for initial transfer to the endo- 
plasmic reticulum. Thus, the pro-forms of TESPl and 
TESP2 may start with Gin at residues 32 and 30 (or 
33), respectively. Both TESPl and TESP2 contained 
an Ile-Tyr-Gly-Gly sequence at residues 68-71 and 71- 
74, respectively, which was consistent with the N-ter- 
minal sequence of an activated serine protease (16). 
Moreover, the active-site residues of serine proteases, 
including His, Asp, and Ser, were located at residues 


108, 158, and 263 in TESPl (residues 111, 161, and 
266 in TESP2), respectively, except that Asp was re- 
placed by Asn in TESPl. These two TESPs contained 
three potential N-glycosylation sites, and twelve Cys 
residues, ten of which were completely conserved. The 
overall sequence identity was 48% between the prepro- 
forms of TESPl and TESP2. 

The sequence alignment of the two TESPs with three 
typical serine proteases, including mouse acr sin, re- 
vealed several structural features (Pig. 2A). The amino 
acid residue preceding the Ile-Tyr-Gly-Gly sequence at 
the probable N -terminus of the activated enzyme was 
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FIG. 3. Northern blot analysis of total cellular RNAs from various tissues and male germ cells using ^P-labeled cDNA fragment encoding 
mouse TESP1 or TESP2. (A) A l.S-kb mRNA signal for both TESPl and TESP2 is present only in the testis (T) among the mouse tossuee 
tested. B, brain; G, aubmaxillary gland; Lu. tup g; H, heart; L, liver; S, spleen; K, kidney; O. ovaiy: U, uterus. (B) The TESPl and TESP2 
genes are expressed at detectable level in the testis of mice at 20th day after birth (DAB), and abundantly m the sexually mature mouse 
testis (M 60-70 DAB). (C) Tho expression levels of the two TESP genes are very low in purified populations of pachytene spermatocytes 
(P) and remarkably increase in the round spermatids (R). Noticeable amounts of the TESPl and TESP2 mRNAs are still detectable m the 

elongating spermatids (E). These two TESP genes are equally expressed in the testes of wild-type <+“>* and 

(_ — ) mice for a targeted, disruptive mutation in the acrosin gene. The blots were first probed by a ^-labeled cDNA fragment encoding 

mouse acrosin (Acr), and then rc-probed by the TESPl or TESP 2 cDNA fragment. 


Lys at residue 67 in TESPl (residue 70 in TESP2), as 
found in acrosin, trypsin, and chymotrypsin (Lys or 
Arg), implying that activation of the TESP zymogens 
requires a trypsin-like enzyme activity to split the Lys- 
Ile bond. The Asp residue, which acts as a recognition 
site for cleavage of the Arg/Lys-Xaa bond in trypsin 
(17), was replaced by Ser at residues 257 and 260 in 
TESPl and TESP2, respectively, as is the case for chy- 
motrypsin. Thus, the mature TESPs may be unable to 
split the Lys -He bond, in spite of the requirement of 
the trypsin“like enzyme for the zymogen activation. 

TESPl and TESP2 possessed an 8 to 10-residue ex- 
tra sequence in the region between the active-site resi- 
dues Asp and Ser (Fig. 2A). Interestingly, the 11-resi- 
due sequence of TESPl at residues 231-241 was identi- 
cal to the consensus sequence of an active-site domain 
of glycosyl hydrolases family 10 (18, 19), where Glu is 
the active-site residue. Moreover, the C-terminal se- 
quences of TESPl and TESP2 were approximately 50 
residues longer than those of trypsin and chymotryp- 
sin. Although theBe C-terminal sequences exhibited no 
significant similarity to those of known proteins depos- 
ited in the GenBank data base, the 30-residue sequence 
of TESPl (29-residue sequence for TESP2) at the C- 
terminus appeared to be consistent with signal se- 
quences of GPI-anchored proteins (20, 21), including 


sperm hyaluronidase PH20 (Fig. 2B); the 3-residue se- 
quences of Ser-Ala-GIy and Gly-Asn-Asn at residues 
338-340 and 339-341 in TESPl and TESP2, respec- 
tively, included a sequence with combinations of Ser, 
Ala, Gly, and Asn that is considered as a possible GPI- 
attachment site (20, 21). These two TESPs also con- 
tained a stretch of a moderately hydrophobic sequence 
at almost 10 residues in the C-terminal region from 
the above 3-residue sequence. In some experiments, 
Western blot analysis of proteins released by treatment 
of sperm with Bacillus cereus Pi-specific phospholipase 
C was performed to examine whether TESPl and 
TESP2 are anchored in the acrosomal or plasma mem- 
branes by attachment to GPI (data not shown), How- 
ever, we have failed to obtain a rigid data so far. Thus, 
additional experiments are necessary to prove that 
these two TESPs are GPI-anchored proteins in the 
sperm membranes. At any rate, despite these struc- 
tural diff erences described above, the location of Cys 
residues was well conserved between two TESPs and 
other proteases. 

When Northern blot analysis of total cellular RNA 
was carried out using AccII/BgZII and EcoRI/BamHI 
cDNA fragments specific for TESPl and TESP2 (nucleo- 
tides 669-782 and 639-733, respectively, see Fig. 1) as 
probes, a 1.5-kb mRNA signal for both TESPl and 
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PIG. 4 . Location of TESP1 and TESP2 in mouse cauda epididymal sperm. (A) Immunoatainiag of mouse epididymal sperm following 
calcium ionophore A23187 treatment. The capacitated sperm were incubated in TYH medium containing calcium ionophore A23187 at 37 C 
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protoins released From the acrosome during the acrosome reaction. The released proteins (approximately 50 pg) were separated by SDb- 
PAGE under reducing (2-mcrcaptoethanol (2-ME), +) or non-rcducing (2-ME, -) conditions, and then subjected to Western blot analysis 

using affinity- purified antibody against TESPl or TESP2. 


TESP2 was found only in the testis among the mouse 
tissues tested (Fig. 3A). The TESP mRNAs were detect- 
able in the testis at 20th day after birth, and were abun- 
dantly present in the sexually mature mouse testis (Fig. 
3B). In addition, the two TESP genes were expressed at 
detectable levels in purified populations of pachytene 
spermatocytes, and the expression levels remarkably in- 
creased in the round spermatids (Fig. 3C), Noticeable 
amounts of the TESPl and TESP2 mRNAs were still 
detected in the elongating spermatids. These data dem- 
onstrate that the mouse TESPl and TESP2 genes are 
expressed only in the testis, and most abundantly in the 
haploid round spermatids. It should be noted that the 
two TESP genes are equally expressed in the Acr +/+ , 
Acr +/ ~ y and Acr~ f ~ mouse testes. 

Immunocytochemical analysis of mouse cauda epi- 
didymal sperm was carried out using affinity-purified 
anti-mouse TESPl and TESP2 antibodies (Fig. 4A). 
TESPl and TESP2 were both localized in the sperm 
acrosome, and released during the acrosome reaction 
induced by calcium ionophore A23187. Western blot 
analysis of the released proteins during the acrosome 
reaction demonstrated the presence of 47- and 45-kDa 
proteins that immunoreacted with the anti-TESPl an- 


tibody under reducing conditions (Fig. 4B). When the 
reduced samples were probed by the anti-TESP2 anti- 
body, the bands of three proteins with the sizes of 51, 
42, and 37 kDa were detected. Of these three proteins, 
the 3 7 -kDa protein reacted most predominantly. How- 
ever, under non-reducing conditions, the two antibod- 
ies were only immunoreactive to proteins that barely 
migrated into the polyacrylamide gel with the excep- 
tion of a S6-kDa protein that weakly immunoreacted 
with the anti-TESP2 antibody. Thus, TESPl and 
TESP2 may be part of a large complex, either as oligo- 
mers or tight aggregates with other proteins, under 
non-reducing conditions. 

DISCUSSION 

This study describes the existence of two n vel serine 
proteases, TESPl and TESP2, in the acrosome of 
mouse sperm. It has been already reported that sperm 
contain several proteolytic enzymes different from 
acrosin (22-24). However, none of these enzymes has 
yet been characterized well, and some of them are still 
identical to acrosin. Thus, this paper is the first report 
to show the presence of serine proteases other than 
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acrosin in the sperm acrosome. Moreover, TESP1 and 
TESP2 are unique since these two genes are tran- 
scribed only in the testis, so that both TESPl and 
TESP2 are candidates for acrosomal proteins that play 
an important role(s) in the sperm/egg interaction, in- 
cluding the sperm penetration of ZP. 

The deduced amino acid sequences indicate that 
TESP1 and TESP2 are initially synthesized as 367- 
and 366-residue preproproteins with putative 31- and 
29 (or 32)-residue signal peptides at the N-termini, re- 
spectively (Fig. 1). The N-terminal sequences of 36 and 
41 (or 38) residues in the pro-forms of TESPl and 
TESP2, respectively, preceding the Ile-Tyr-Gly-Gly se- 
quence indicative of the N-terminal sequence of an acti- 
vated serine protease, likely correspond to activation 
peptides of some serine protease zymogens, including 
chymotrypsinogen (25) and proacrosin (26, 27). Indeed, 
the N-terminal sequences of TESPl and TESP2 include 
a single Cys at residues 59 and 62, respectively, and 
there is a weak but significant sequence s imil arity 
around the Cys residue in the activation peptides 
among TESPl, TESP2 and other serine proteases (data 
not shown). Moreover, the conservation of the Cys resi- 
dues between the entire sequences of these two TESPs 


and other serine proteases, particularly chymotrypsin, 
implies that Cys59 (TESPl) and Cys62 (TESP2) are 
disulfide-bonded to other residues at Cysl78 (TESPl) 
and Cysl81 (TESP2). The remaining eight Cys resi- 
dues are predicted to form four intrachain disulfide 
bonds between residues 93 and 109, 192 and 269, 225 
and 248, and 259 and 287 in TESPl (between 96 and 
112, 195 and 272, 228 and 251, and 262 and 290 in 
TESP2), suggesting that the pro-forms of TESPl and 
TESP2 as well as chymotrypsinogen likely contain five 
intrachain disulfide bridges. Therefore, it may be con- 
cluded that the zymogens of mouse TESPl and TESP2 
are both single-chain polypeptides containing the re- 
gions of light and heavy chains, and are then converted 
into two-chain mature enzymes consisting of the two 
chains covalently linked by a single pre-existing disul- 
fide bond (Fig. 5). 

Each TESP 2ymogen must be processed into the ma- 
ture enzyme to exhibit a proteolytic activity by cleavage 
of the Lys-lle bond between light and heavy chains. 
However, TESPl is most likely an inactive form of ser- 
ine protease because of the replacement of Asp, one of 
three active-site residues, into Asn (Figs. 1 and 2). Also, 
it is unlikely that TESPl and TESP2 are capable of 
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splitting the Arg/Lys-Xaa bond, since the substrate rec- 
ognition residue. Asp, for this bond cleavage (17) is 
substituted by Ser in TESPl and TESP2 as well as 
in chymotrypsin, as described above. These data may 
suggest that, even if the matur TESPl is enzymati- 
cally active, each TESP zymogen is post-translationally 
converted into its mature form not by intramolecular 
autoactivation but by another trypsin-like enzyme(s). 

We have attempted to prepare antisera that specifi- 
cally recognize the regions containing the light chain 
sequences or the C-terminal sequences of the heavy 
chains in TESPl and TESP2. However, only antibod- 
ies, which recognize the light-chain sequence of TESPl 
or the C-terminal sequence of the TESP2 heavy chain, 
have been obtained. Immunocytochemical analysis us- 
ing the affinity-purified antibodies demonstrates that 
TESPl and TESP2 are localized in the sperm acrosome, 
and are released during the calcium ionophore-induced 
acrosome reaction (Fig. 4). As judged from the molecu- 
lar sizes of the proteins immunoreactive to these anti- 
bodies, the 47- and 45-kDa proteins may correspond to 
TESPl zymogen (51- and/or 42-kDa proteins for TESP2 
zymogen), whereas the heavy chain of the mature 
TESP2 is probably recognized as the 37-kDa protein 
by the anti-TESP2 antibody. The absence of the immu- 
noreactive protein band corresponding to the TESPl 
heavy chain could result from the separation of the 
light and heavy chains of the mature TESPl following 
reduction of the disulfide bonds prior to SDS-PAGE. If 
so, our data imply that the TESPl and TESP2 zymo- 
gens may be activated by a processing enzyme(s) with 
a trypsin-like cleavage specificity during the acrosome 
reaction of sperm. It is therefore possible that the tryp- 
sin-like enzyme(s) act on some acrosomal proteins, in- 
cluding TESPl and TESP2, during the acrosome reac- 
tion, leading to the acquisition and/or loss of the func- 
tions of the latent or active proteins. 

To examine the enzymatic properties of TESPl and 
TESP2, and to elucidate the roles of these two proteins 
in vivOj we aim to produce functional recombinant pro- 
teins and male mice lacking each of the TESPl and 
TESP2 proteins by homologous recombination. These 
approaches will provide additional information con- 
cerning the roles of these two proteins in fertilization. 

ACKNOWLEDGMENTS 

We thank Dre. George L. Gcrton and Stanley Mcizel for critical 
reading of the manuscript and helpful discussion, respectively. This 
study was partly supported by grants from the Ministry of Education, 
Science, Sports, and Culture in Japan and by TARA Sakabe/Shoun- 
projcct and NAIR "Molecular Mechanism and Design” project (T.B.). 


REFERENCES 

1. Y anagim achi . R. (1094) in The Physiology of Reproduction (Kno- 
bil, E., and Neill, J. ( Eds.), pp. 189-317, Raven Press, NY. 

2. Z an e veld, L. J. D., Polakoski, K. L., Robertson, R. T., and Wil- 
liams, W. L. (1975) in Proteinase and Biological Control (Fritz, 
H., and Tschesche, H., Eds.), pp. 236-242, de Gruyter, NY. 

3. Wolf, D. P. (1977) J. Exp . Zool 199, 149-156. 

4. Saling, P. M. (1981) Proc. Natl Acad . ScL USA 78, 6231-6235. 

5. Baba, T., Azuma, S., Kashiwabara, S., and Toyoda, Y. (1994) J. 
Biol Ckem . 269, 31845-31849. 

6. Adham, I. M., Nayernia, K., and Engel, W. (1997) Mol Reprod. 
Dev. 46, 370-376. 

7. Kashiwabara, S., Baba, T., Takada, M. r Watonaba, KL, Yano, Y., 
and Arai, Y. (1990) J. Biochem. 108, 786-791. 

8. Benton, W. D t) and Davis, R. W. (1977) Science 196, 180-182. 

9. Feinborg, A. P„ and Vogels tein, B. (1983) Anal Biochem. 132, 
6-13. 

10. Fuller, S. A., Takahashi, M. ( and Hurrell, J. G. R. (1991) in Cur- 
rent Protocols in Molecular Biology (Ausubel, F. M., Brent, P., 
Kingston, R. E., Moore, D. D., Seidman, J. G., Smith, J. A., and 
Struhl, K.,. Eds.), pp. 11.11.1-11,11.5, Greene Publishing and 
Wiley-Interscience, NY. 

11. Baba, T. f Niida, Y. ( Michikawa, Y., Kashiwabara, S-, Kodaira, 
K, Takcnaka, M,, Kohno, N., Gerton, G. L„ and Arai, Y. (1994) 
J. Biol Chem. 269. 10133-10140. 

12. Toyoda, Y., Yokoyama, M„ and Hoshi, T. (1971) Jap. J. Anim . 
Reprod. 16, 147-151. 

13. Hsu, S. -M., and Soban, E. (1982) J. Histochem. Cytochem. 30, 
1079-1082. 

14. Laemmli, U. K. (1970) Nature 272, 680-685. 

15. Kyte, J., and Doolittle, R F, (1982) J. Mol Biol 157, 105-132. 

16. Davis, E. M.. Fujikawa, K., Karachi, K, and Kisiel, W. (1979) 
Adv. Enzymol 48, 277-318, 

17. Young, C. L., Barker, W, C., Tomaselli, C. M., and Dayhoff, M. O. 
(1978) in Atlas of Protein Sequence and Structure (DayhofT, 
M, O., Ed.), Vol. 5, pp. 73—93, National Biomedical Research 
Foundation, Silver Spring, MD. 

18. Henrissat, B. (1991) Biochem. J. 280, 309-316. 

19. Tull, D., Withers, S.G.. Gilkes, N.R, Kilburn, D. G.. Warren, 
R. A. J., and Aebersold, R (1991) J. Biol Ckem. 266, 15621- 
15626. 

20. Forguson, M. A., and Williams, A. F. (1988) Annu. Rev. Biochem, 
57.286-320. 

21. Cross, G. A. (1990) Anna. Rev. Cell Biol 6, 1-39. 

22. MeizeL and Cotbam, J. (1972) J. Reprod. Fertil . 28, 303-307. 

23. McRorie, R A., Turner, R B., Bradford, M. M., and Williams, 
W, L. (1976) Biochem. Biophys. Res. Commun. 71, 492-498. 

24. Eddy, E. M., and O’Brien, D. A. (1994) in The Physiology of Re- 
production (Xnobil, E., and -Neill, J., Eds.), pp. 29-77, Raven 
Press, NY. 

25. Hartley, B. S.. and Kauffman, D. L. (1966)BiocAcm. J. 101, 229- 
231. 

26. Baba, T., Michikawa, Y., Kawakura, KL, and Arai; Y. (1989) 
FEBS Lett 244, 132-136. 

27. Baba, T., Kashiwabara, S., Watanabe, K-, Itoh, H., Michikawa, 
Y„ Kaxnura, K., Takada, M., Fukamizu, A., and Arai, Y. (1989) 
J. Biol Chem . 264, 11920-11927. 


665 





?i)f ] iUi)£ ® I #® 031 

Expressed by Premeiotic Testicular Germ 


/ 

ICaN’CER RESEARCH 5®. 3I*»-32W. iuly 1. I *>99) 

Testisin, a New Human Serine 
Cells and Lost in Testicular Germ Cell Tumors? 

/ John D. Hoo^flvid L. Nicol, Joanne L. Dickinson , 2 Helen J. Eyre, Anthony L. Scarman, John F. IS . 
.Melanie A. Stuttgen, Meaghan L. Douglas,.;Kate a! 'Lakoski Loveland, Grant R. Sutherland, and Tom M. AntalisT 

Cellular Oncalow Uihammry, University of Queensland Joint Oncology fengeum and Queensland Jnsllrulr. of Medical Research. Brisbane. Queensland. J029 (J £££1, 
. _ 1 r w 'a/ i c 7 Af A /• firrmrunc/ii of Utoioiv Princess Alcvnndrxt Hospital Wotilloongabba, Qttecnsfantl, 4/02 (D. L N. w M. L D. /, Cenlr.f * 

«« A***- ^ ** J - r - C - * ** w “ /or — 

Development, fiiunu.xh MnJicai Center, Monash University. C/uytun. V,cioria 3168 /X. A. L Li, Australia . 


abstract 

Wc have cloned and characterized a cDNA encoding a new human serine 
proteinase, testisin, that is abundantly expressed only in the Ustis and Is lost 
In testicular tumors* The testisin cDNA was Identified by Homology cloning 
using degenerate primers directed at conserved sequence motifs within the 
catalytic regions of serine proteinoses* It is 1073 nudcotidcs long, including 
pd2 nucleotides of open reading frame and a 113-micleodde 3 1 untranslated 
sequence. Northern and dot blot analyses of RNA from a range of normal 
human tissues revealed a 1*4- kb mRMA species that was present only In tstls^ 
which was not detected in eight of eight testicular tumors. Testisin cDNA Is 
predicted to encode a protein of 314 amino aclds^ which consists or a 19-omino 
acid (aa) signal peptide, a 22-aa proregion, and a 273-aa catalytic domain, 
including a unique 17-aa COOH-tcrminal hydrophobic extension that is 
predicted to function as a membrane anchor. The deduced amino acid 
sequence of testisin shows 44% identity to prostasln and contains features 
thnt are typical of serine proteinases with trypsin-like substrate specificity. 
Antipepiide antibodies directed against the testisin polypeptide detected an 
immunoreactive testisin protein of A f r 35,000^39,000 in cell lysates from 
COS-7 cells that were transiently transfected with testisin cDNA. Immuno- 
staining of normal testicular tissue showed tlxat testisin was expressed in the 
cytoplasm and on the plasma membrane or premeiotic germ cells. No staining 
was detected In eight of eight germ cell-derived testicular tumors. In addition, 
the testisin gene was localized by fluorescence in situ hybridization to the 
short arm or human chromosome 16 (16pl3J), a region that has been 
associated with ail e UI c Imbalance and loss of heterozygosity in sporadic 
testicular tumors* These findings demonstrate a new cell surface serine 
proteinase, lass of which may have a direct or indirect role in the progrtssion 
or testicular tumors of germ cell origin. 

INTRODUCTION 

Spermatogenesis, the tightly regulated and dynamic process of male 
germ cell maturation, occurs in the testis within seminiferous tubules 
and results in the transformation of a mitotic spermatogonia into a 
haploid spermatozoan (1). Testicular germ cell tumors arise from 
immature male germ cells and may differentiate along pathways 
resulting in several different histological patterns («-£*» seminoma, 
teratoma, yolk sac tumor, and mixed germ cell tumor). Individual 
tumors exhibit one or more of these histological patterns. In contrast 
to many other malignancies, underlying genetic mechanisms in tes- 
ticular tumori genes is have not been substantially defined. Familial 
forms of testicular carcinoma are rare (2), but studies of sporadic 
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testicular tumors have demonstrated loss or heterozygosity on 5q, 

1 1 p 1 5.5, 1 lql3. 1, 13q.3, and 16pl3.3 (3), suggesting (hat these re- 
gions may contain candidate tumor suppressor genes. 

Testicular germ cell maturation is dynamic, requiring cell-cell 
communication and localized cell-cxtraccllular matrix interactions 
(4). Regulation of such processes involves cell surface proteolysis, 
which is important not only for matrix remodeling but also for 
regulation of growth and differentiation through activation and/or 
release of functionally diverse effector molecules, including cyto- 
kines, growth factors, and cell surface receptors. Not only is charac- 
terization of cell surface proteolysis important for understanding germ 
cell maturation, but cell surface proteinoses also constitute potential 
new targets for anticancer therapies. 

The serine proteinoses are a large multigene family, the members of 
which participate in proteolytic reactions that arc essential to a diverse 
range of physiological and pathological processes (5). These enzymes 
arc generally expressed as inactive zymogens; activation results in 
rapid molecular responses without the requirement for dt novo protein 
synthesis. The involvement of serine proteinoses during the later 
stages of male germ cell maturation and in fertilization has been 
documented. The testis-specific serine proteinases human acrosin (6) 
and mouse TESP-1 and TESP-2 (7) are recognized as playing roles 
during the final stages of sperm development. Additionally, the pros- 
tate epithelial cell serine proteinase, PSA, 4 catalyzes the liquefaction 
of seminal coagulum (8). Plasminogen activators have been impli- 
cated in the degradation of tight junctions in the seminiferous tubules 
of rat testes (9). Furthermore, as yet uncharacierized serine protein- 
oses are also present on sperm cells as they pass through the epidid- 
ymis and are necessary for the segregation of sperm surface proteins 
into distinct domains and the attainment of fertilization competence 
(10, II). 

The enzymatic properties of serine proteinases are dependent on a 
catalytic triad of His, Asp, and Ser amino acids (12), which are present 
in motifs that are highly conserved among family members. We have 
exploited this property in the present study by using a “homology 
cloning" strategy (13-15) to identify a novel serine proteinase. Tes- 
tisin is the first serine proteinase to be identified that is expressed by 
germ cells prior to the first meiotic division and likely functions in 
proteolytic reactions that are associated with male germ cell matura- 
tion. Its loss of expression by testicular tumors of germ cell origin and 
the localization of the testisin gene to chromosome 16 (16pl3.3), a 
region of the genome that is subject to loss of heterozygosity and 
rearrangement in human testicular cancers, suggest a potential role for 
testisin as a tumor suppressor in testicular cancer. 

MATERIALS AND METHODS 

Homology Cloning of Testisin cDNA. Homology cloning was performed 
by reverse transcri prion -PC R using degenerate oligonucleotides directed m 


J Thi! abbreviations used are: PSA. prostate -specific antigen; RACE, rapid amplifica- 
tion or cDNA end*; GST, glutathione S-trandera*c: FISH, fluorescence in sim hybrid- 
izaiion. 
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conserved regions of serine proteinoses (13—15). Total RNa (5 p-g), isoluted 
from the human cervical adenocarcinoma cell line HcLa S3 (aTCC CCL 2.2) 
by the method described previously (16). was reverse transcribed at 42°C using 
avian myeloblastosis virus reverse transcriptase (Promega, Madison, Wl) in 
the presence of oligo(dT)| 2 ^i 8 (0,25 /xg/ftl; Pharmacia Biotech, Uppsala, 
Sweden), 50 mM Tris-HCI (pH 8,3), 50 mM KCI. 10 mM MgCl 2 , 10 mM DTT, 
and 0.5 mM spermidine in o total volume of 20 p.1. PCR was performed using 
I p:) of the reverse transcriptase reaction mixture, 500 ng of each primer, 10 
mM Tris-HCI (pH 8.3), SO mM KCI. 1.5 mM MgCl 2 , 0.2 mM dNTPs, and 1-2 
units of Taq polymerase (Pcrkin-Elmer, Norwalk, CT). The primers were: 
forward. 5'-ACAGAATTCTCGGTIGTlACrGCIGCICAYTG-3'; and reverse, 
5 # -ACaGAATTCAKTGGTCCICCI(C/G)(T/A)XTCICC- 3' (X = A or G, 
Y = C or T: I = inosinc). Cycling conditions were as follows; 2 cycles of 94 fi C 
for 2.5 min, 35“C for 2.5 min, and 72"C for 3 min; followed by 33 cycles of 
94"C for 2.5 min. 57"C for 2.5 min, and 72*C for 3 min; and a final extension 
at 72**C for 7 min. PCR products of —450 bp were ligated into pGEM-T 
(Promegn). cloned, and analyzed by DNA sequencing. A DNA fragment was 
identified that represented a partial testisin eDNA (nucleotides 267-723). The 
3' end of full-length testisin eDNA (Clone U, encoding nucleotides 347-1073) 
was obtained by screening a human HeLa cell Uni-ZAP XR eDNA library 
(Stratagene, La Jolla, CA) with the radiolabeled partial testisin eDNA fragment 
obtained by reverse transcription-PCR. Clones encoding the 5' end of full- 
length testisin eDNA were obtained both by 5' RACE and screening of the 
HeLa cell library by PCR. 5' RACE (Life Technologies, Inc., Gaithersburg, 
MD) was performed using the nested primers 5*-TCTGTCCGGTTCT- 
CAAA-3' and 5'-CGAAGTAACGGGTGTAGTAG-3* and the supplied an- 
chor primer. The longest clone obtained, Rl-2, spanned nucleotides 34—379 of 
the full-length eDNA. PCR screening of the HcLa cell library was performed 
using two rounds of amplification with the same nested gcnc-spccific primers 
and a vector-specific oligonucleotide (T ? , 5'-ATTAACCCTCACTA- 
AAGGGA-3'), Step-down cycling conditions were: 95°C for 10 min; 3 cycles 
at each annealing temperature of 95°C for 30 s, 70— 62°C in 2°C steps for 30 s, 
and 72 ft C for 3 min; followed by 1 8 cycles of 95®C for 30 s, 60°C for 30 x, and 
72®C for 3 min; and n final extension at 72°C for 7 min. The longest clone 
obtained, 5-4, encoded nucleotides 1—527 of the full-length eDNA. 

Plasmid Construction. A plasmid containing full-length testisin (testi- 
sin(L)] eDNA was generated by ligating a B t xg\-Xhal DNA fragment from 
clone5^4imo£fsgI-Xi>0l-digestedcloneU l genenitingpBluescriptHELA2(L)B65. 
A Kasl-Mscl DNA fragment from clone Rl-2 was ligated into the Kasi-Mscl- 
digesred pBluescriptHELA2(L)B65 to generate pBlucscriptWELA2(S)Bfll t the 
construct encoding the short isoform, tcsiisin(S). 

A 5oi/3AI fragment of pBluescriptHELA2($)B41 encoding amino acids 
90—279 was cloned into the BamHI site of pGEX-1 (Pharmacia Biotech) to 
generate a partial GST- testisin fusion construct for expression in Escherichia 
coii. 

For expression in eukaryotic cells, a DNA fragment encoding nucleotides 
13-954 of the testisin(S) isoform from pBlucscriptHELA2(S)B41 was gener- 
ated by PCR using the following primers; forward, 5'-GCACAGGTACC- 
GAGGCCATGGGCGCGCGC-3' ; and reverse, 5'-GCACATCTAGATCAG- 
TOGTGGTGGTGGTGGTGGACCGGCCCCAGGAGTGG-3'. The amplify 
cation product was cloned into pGEM-T (Promega). The fragment was then 
excised with M?rl and cloned into the Natl site of pcDNA3 (Invjtrogcn, 
Carlsbad, CA), generating pcDNA3Tcst(S-C). An expression vector containing 
the long isoform, pcDNA3Test(b*C) encoding nucleotides 13-960 of the testis- 
in(L) was generated using the same procedure from pBluescriptHELA2(L)B65. 

AI1 constructs were verified by DNA sequence analysis. 

Patients and Tumor Specimens. Eight paired samples of testicular tumors 
and udjucent unaffected testicular tissue were obtained at the time of surgery 
and were snap-frozen in liquid nitrogen for RNa analyses. In addition, por- 
tions of unuffccted testis, tumar tissues, and junctional specimens (at the tumor 
und unaffected testis tissue interface) were processed for routine histological 
examination by paraffin-embedding formalin-fixed tissue. Histological evalu- 
ation was based on routine pathology reports and included four seminomas, 
one teratoma, one yolk sac tumor, and two mixed germ cell tumors. Normal 
testicular tissue w.is also obtained from a patient undergoing bilateral orchi- 
dectomy for treatment of prostatic carcinoma, 

Northern and Poly(A) + RNA Dot Blot Analyses. Total RNA isolated 
from frozen tissue specimens and the cell lines HeLa S3 and SW480 (ATCC 
CCL 228), w &5 separated by denaturing gel electrophoresis and transferred to 


Hybond-N nylon membranes (Amersham. Aylesbury. United Kingdom) un 
described (16). Human multiple-tissue Northern blots and a human multiple- 
tissue dot blot (Clontcch. Palo Alto, CA) were obtained commercially. The 
multiple»iissue Northern blot contained 2 fig of poly (A) 4 RNA per lane. The 
dot blot contained poly(A)^ RNA from 50 normal adult and fetal tissues 
normalized to the mRNA expression levels of eight different housekeeping 
genes and ranged from 89 to 514 ng. Blots were hybridized with [”P]dCTP- 
labeled Mscl-BamtU testisin(L) fragment (nucleotides 321-861) in Ex- 
pressHyb (Clontcch) solution at 65 g C and washed to a final stringency of 0.2 X 
SSC-0.1% SDS at 65°C. The dot blot was washed to a final stringency of 0. 1 X 
SSC-0.5% SDS at 60°C. Blots were reprobed with £-actin eDNA or an 
oligonucleotide probe for 1 SS rRNA (16) to confirm RNa loading in each 
lane. 

Production of Affinity-purified Anti peptide Polyclonal Antibodies. 
Rabbit polyclonal antibodies wens generated against testisin -specific peptides 
derived from nonhomologous hydrophilic regions within the catalytic domain 
of testisin. Two peprides, each containing a cysteine residue incorporated at the 
COOH terminus, were synthesized (Auspep, Paricville, Australia) and conju- 
gated to keyhole limpet hcmocyanin using fwnaleimidobcnzoic acid N-hy- 
droxysuccinimide ester. The peptide sequences were as follows; T175-190, 
Gly-Tyr-Ile-Lys-Glu-Asp-Glu-Ala-Leu-Pro-His-Thr-Leu-Gln-Cys: and T46- 
63 l Glu-Asp-Ala-Glu-Leu-Gly-Arg-Trp-Pro-Trp-Gln-Gly-Ser-Leu-Arg-Leu- 
Trp-Asp-Cys (short isoform numbering). Rabbit antisera were peptide affinity- 
purified using SulfoLink coupling gel (Pierce, Rockville, IL). The specificity 
of each antibody was tested against the immunogenic peptide by ELISA and 
against recombinant testisin by Western blot. 

Western Blot Analysts. Proteins were separated by SDS-PAGE on 10- 
12% gels and transferred electrophoretically to Hybond-P membranes (Amer- 
sham). Membranes were blocked with 5% nonfat skim milk powder in Tris- 
buffered saline [10 mM Tris-HCI (pH 7.0)- 150 mM NaClj, incubated with 
affinity-purified anti peptide antibody and then with horseradish peroxidase- 
conjugated sheep antirabbit immunoglobulin secondary antibody, and visual- 
ized by enhanced chemiluminescence (Amersham). 

Immunohlstochemlstry. Paraffin sections (5 fim) of Bouin's-fixed normal 
human testis tissue or formalin-fixed tissues from testicular cancer putients 
were deparaffin ized and then rehydrated before antigen retrieval in boiling 10 
mM citric acid buffer (pH 6). After cooling, endogenous peroxidase activity 
was inhibited by a 10-min incubation in 1% hydrogen peroxide. Nonspecific 
antibody binding was blocked by incubating the sections in 4% nonfat skim 
milk powder in Tris-buffered saline for 15 min, followed by 10% normal gout 
scrum for 20 min. Affinity-purified amitesrisin T175-190 antibody was applied 
at 1:200 dilution and incubated overnight in n humidified chamber at room 
temperature. Controls included sections incubated with no primary antibody or 
antibody that had been p reabsorbed for 2 h at room temperature with 1 p. g of 
the antigenic peptide, Following incubation with prediluted biotinylated goat 
antirabbit immunoglobulins (Zymed, San Francisco, CA), streptavidin-horse- 
radish peroxidase (Zymed) was applied, and color was developed using the 
chromogcn 3, 3 '-diamino benzidine with hydrogen peroxide as substrate. The 
sections were counterstained in Mayer’s hematoxylin. 

FISH. Plasmid DNA encoding full-length testisin eDNA was labeled with 
biotin- 14-dATP by nick translation and hybridized in situ at a final concen- 
tration of 20 ng/ml to human metophasc chromosomes from two normal moles. 
The method was modified from that described previously (17), in that chro- 
mosomes were stained before analysis with both pyupidium iodide (as coun- 
terstain) and 4\6-diamidino-2-phenylindole (for chromosome identification). 
Images of metaphase preparations were captured by a cooled charged coupled 
device camera using the Cyto Vision Ultra, image collection and enhancement 
system (Applied Imaging Int., Ltd., Newcastle, United Kingdom). 

RESULTS 

Isolation of Human Testisin eDNA by Homology Cloning. PCR 
amplification of eDNA was performed with degenerate primers de- 
signed to anneal to eDNA encoding the conserved regions surround- 
ing the catalytic histidine and serine amino acids of serine proteinase s. 
The deduced amino acid sequence of one amplified product showed 
high homology to the family of serine proteinoses. Extended eDNA 
sequence of this clone was obtained by library screening and 5 r 
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Race. The final nucleotide sequence 1 ' revealed that testisin cDNA 
was 1073 nucleotides long and included an 1 8-nuclcotidc 5' untrans- 
lated region. an op>cn reading frame of 942 nucleotides, and a 113- 
nucleotide 3' untranslated region with a polyadenylation signal 34 
nucleotides upstream from the poly(A) sequence (Fig. 1). The nucle- 
otide sequence surrounding the proposed start codon showed good 
agreement with the Kozak consensus for eukaryotic translation initi- 
ation (18). The deduced amino acid sequence of the open reading 
frame predicted a polypeptide of 314 amino acids, including pre*, 
pro-, and catalytic regions, with a M r of 34.800 and possessing three 
potential N-glycosylation sites at Asn 107 , Asn 200 , and Asn 273 (Fig. 1). 
fn vitro transcription/translation of testisin cDNA generated a protein 
product of M t —35,000 (data not shown), demonstrating that the 
predicted start codon was functional in vitro. A hydropathy plot (19) 
of the amino acid sequence revealed a hydrophobic region located at 
amino acid positions 1-19 that conformed with the consensus Tor a 
typical NH 2 -terminal secretory signal peptide (20). Thus, this region 
is likely to function as a signal peptide, directing the newly synthe- 
sized protein to enter the endoplasmic reticulum. Unusually for mem- 
bers of the serine proteinase family, a second hydrophobic region was 
identified at the COOH terminus of testisin at amino acids 298-314. 
This COOH-temiinai extension likely constitutes a membrane anchor, 
as has been reported for the serine proteinases prostasin (21) and 
CAP1 (22). 

Comparison of the predicted testisin polypeptide with protein da- 
tabases showed that it possessed the hallmark features of the serine 
proteinase family. It is a putative zymogen containing pro- and cata- 
lytic regions of 22 and 273 residues, respectively (Fig. I), delineated 
by a classic serine proteinase activation motif Arg 41 -lie- Val-GLy-Gly, 
with cleavage likely occurring between Afg 41 and Tie 4 *, The catalytic 
region includes the triad of His 112 , Asp 137 , and Scr 23 ** residues in 
positions and surrounding motifs that are required for catalytic activ- 
ity of serine proteinases. Ten Cys residues occur in conserved posi- 
tions. By analogy to other serine proteinases, eight of these are likely 
to function to form disulfide bridges within the catalytic region, and 
the remaining two are iikely to link the pro- and catalytic regions 
(Fig. 1). 

cDNAs encoding two testisin isoforms, designated testisin(S) and 
restisin(L), were identified. These two isoforms differed by six nu- 
cleotides, CTATAG, at nucleotide position 276 (Fig. 1). This slx- 
nucleotide insertion incorporates a consensus 3* splice site, and the 
position of this insertion within the cDNA sequence is consistent with 
the position of an jntron-exon junction in other serine proteinase genes 
of the ehymotrypsin family (23-25), suggesting that these isoforms 
may have arisen as a result of alternative mRNA splicing. The 
presence of these six nucleotides results in the insertion of two amino 
acids Tyr* 7 -Ser in ihc polypeptide sequence, only four amino acids 
distant from the catalytic His* 2 . The functional significance of this 
insertion to the catalytic activity and/or substrate specificity of testisin 
is not yet known. 

Testisin mRNA Is Strongly Expressed Only in Testis. Northern 
blot analysis showed that testisin mRNA of —1.4 kb was expressed 
constitutively in HcLa cells, whereas no expression was detected in 
the colon cancer cell line SW480 (Fig. 2 A). The distribution of testisin 
mRNA in a range of normal human tissues was examined by Northern 
blot. Analysis of poly(A) + RNA from 16 normal human tissues 
showed a single transcript of — 1 .4 kb detected only in human testis 
(Fig. 25). To extend this analysis, we hybridized a commercially 
available dot blot containing poly(A)-*- RNA from 50 normal human 
tissues with the testisin cDNA probe. Abundant expression of testisin 


5 The nucleotide sequence reported trt this pape** has "been deposited in the DDBJ/ 
CcnBank/EMBL database (accession no. AF05830G-. deposited April 8, 1998). 


mRNA was detected only in the testis (Fig. 20* with prolonged 
exposures showing barely detectable signals in salivary gland, bone 
marrow, lung, and trachea. 

Homology of Testisin with Other Serine Proteinases. The pre- 
dicted amino acid sequence of testisin shares 44% identity to human 
prostasin (21). 39% to Xengpus CAP! (22), 38% to human hepsin 
(26), 36% to human acrosin (27), 30% to human ehymotrypsin (28), 
and 26% to PSA (8), Alignment of testisin with the sequences of 
several serine proteinases reveals a number of common features (Fig. 
3). The catalytic triad of His 83 , Asp 137 , and Ser 3K and their surround- 
ing motifs are in positions chat arc highly conserved among other 
serine proteinases. The presence of Asp 332 at the bottom of the serine 
proteinase binding pocket six residues before the active site (Scr 2 ™) 
predicts that testisin has trypsin-like specificity with proteolytic cleav- 
age after Arg or Lys residues in target substrates. A conserved 
Scr 57 -Trp-Gly motif is predicted to be located at the top of the 
binding pocket in 'testisin and is likely to be involved in correct 
orientation of 'the scissile bond of the substrate. 

Expression of Recombinant Testisin in Bacteria and Eukaryotic 
Cells. Recombinant .testisin was expressed in £. coli as a GST- 
testisin 90 ' 279 fusion ..protein. Fig. 4 A shows a Western blot of the 
GST-testisin^'^^fusion protein following induction and purification 
from E . coti. The fusion protein was immunoreactive against affinity- 
purified-antibodies generated against the testis in -specific peptide 
(T175-J90), 

Transient expression of testisin from cDNA under the control of the 
constitutive cytomegalovirus promoter was demonstrated in COS-7 
celis. Maximal testisin protein expression was observed 36 h after 
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Fig. I. Nucleotide sequence of testisin cDNA and its deduced amino acid sequence. 
Nucleotides are numbered on -the Itft. and amino acids ore numbered on the right. 
Predicted catalytic His, A£p,and Set residue* are circled. The Cys residues predicted to 
form disulfide bonds are boxed. The CTATAG nucleotide sequence and the encoded 
amino acids present in the teshsin(L) iso/orm are boxed. The predicted xymogen activa- 
tion site (7) and potential N-glycbsylallon sites (O) ore indicated. The putative NHy 
terminal signal sequence -and COOH-tcrminal hydrophobic extension are underlined. The 
polyadenylation signal is double ur\dcriincd. Below the sequence is a schematic repre- 
sentation, of predicted testisin domains including pre-. pro*, caulyuc. and hydrophobic 
COOK -terminal domains. 
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Fig, 2, Testisin mRNA expression. A. Northern analyst* of total RNA isolated from 
HcLa and SW4-80 cells, probed with ?2 P*labcIcd testisin or labeled US rRNA as a loading 
control. B. Northern blot analysis of mRNA blots probed with ”P-Iabcled testisin cONA 
or labeled /3-octin cDNa. C. graphical representation of signal intensities obtained 
following hybridization with ■'-P-labeled testisin eDNA of a commercial poly(A)+ RNA 
dot blot containing 50 normal human tissues. The units on the Y axis ore arbitrary. 


transient transfection, with an immu noreactive band detected at M r 
-35,000-39,000 (Fig. 4 B). Because the mature testisin zymogen 
would be predicted to migrate at M t 32.700, these data indicate that 
testisin undergoes a posctranslanonal processing event, such as N- 
glycosylation. Testisin was undetectable in conditioned media from 
these cells, demonstrating that testisin was predominantly cell-asso- 
ciated (data not shown). 

Testisin Is Associated with Primary Spermatocytes daring the 
First Meiotic Prophase. Maturation of male germ cells proceeds 
through several ordered stages, with maturation occurring from the 
base of the seminiferous tubules toward the tubule lumen. Committed 
spermatogonia undergo two rounds ot meiotic division, passing in the 
first meiotic prophasc, sequentially through preleptotenc, leptotene, 
zygotene, pachytene, and diploccne stages, during which chromosome 
pairing and cross-ovcr events occur. Following the first meiotic divi- 
sion, the resultant secondary spermatocytes proceed through a second 
meiotic division to become haploid round spermatids, which are 
further processed through a continuum of gross morphological 
changes to elongated sperm (1). To begin to understand the function 
of testisin in human testis, wc examined testisin protein expression by 
immupohistochcmical analysis ot normal human adult testis. Testisin 
expression was First seen in zygotene spermatocytes and staining 


progressively increased with stage, with the most intense immune- 
specific staining seen in late pachytene and diplotenc spermatocytes 
(Fig. 5A). Staining was diffuse within the cytoplasm of these cells 
With a corresponding accentuation of the plasma membrane, consist- 
ent with the identified COOH-tcnninal extension being involved in 
anchoring of testisin on the cell surface. In addition there was intense, 
focal, cell surface staining at some spermatocyte junctions (Fig. 5 C). 
Some spermatocytes also showed evidence of dense, cresccnl-shaped 
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Fig. 3* Alignment of levii.tin with closely rely led serine proLeinasse*. Residues which one 
identical between at least ihfee of the serine pioieinascs are IwW: ■, dtsulfidc bupd- 
forming cysteines; •. entalytic retiduca. Dashes represent gaps for alignment purposes. 
The COOH-lerminstl eatension of acrosin has been truncated in this figure. GcnBank 
daubasc accession nos. arc as follows; pro^tasin, U33446; «rosin, Y00970; hepsin. 
X07732; FSA. X05332. 



Fig. c. Expression of recombinant tcatisin. ri, Wcsicrn blot of expression in E. cali of 
the recombinant GST-testisin 90 ** 7 * fusion protein. Lane /. un Iran 5 formed E. coli DH5cp 
cells: Lane 2, £ call DH5a cclU transformed with GST-lOtlsin 00 - 179 cxprt^on^con- 
struct (uninduced); Lane 3. E coli DHSa cells transformed with GST-lcstinn 
cApression construct (induced with 0.5 nw isopropyl-p-thiognlnctopyranoside for 3 n). 
Lane 4, GST-ieuism* 0- *” fusion protein affinity-purined on Glutathione Scpharosc 4B 
(Pharmacia Biotech). B. Western blot of transiently transfected testisin in COS-7 cells. 
Approximately 5 X 10 6 COS-7 cells were transfected with pcDN A3Tcst(S-C) by elec- 
troporation and harvested after the times indicated. Mock- transfected cells wctc lram> 
fccied with vector alone for 24 h. Both blots were probed with DniileNt**'n(TI75*lvO) 
polyclonal antibody. 
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Fig. 5. Analysis of tcstirin expression in normal ndult leslis and in ie*ticvlar turn?**. Irnmunohfetochemical staining of testicular tissues was performed using (he a ffiriiiy' purified 
aniiic&iisin peptide (T) 75-1 90) polyclonal antibody as primary antibody. A, a representative seminiferous tubule showing intense staining in the cytoplasm and plasma membrane of 
pachytene xpcrmaiacyicx. B, as in A. except the primary antibody was preadsoibcd with the immunogenic peptide for 2 h . C and D, near views showing accentuation of membrane 
staining on pachytene spermatocytes and evidence of compartmentalized staining, £, test i sin staining in tin unaffected tubule from patient 795: F. staining of a section of a teratoma 
from patient 795: C. iMii-tin staining in an unaffected tubule from patient 798; H t staining of a section of seminoma from pattern 798; A far-fidd view of a unaffected/tumor junction nl 
tijtjtue section from patient 798. Regions of unaffected (/i) and tumor (r) tissue are indicated. Magnifications, *400 (A-Jf) and 1 00 (/), 


compartmentalized staining as shown in Fig. SD. No detectable stain- 
ing was seen in spermatogonia, spermatids, Sertoli cells, or other cells 
of the testicular interstitium. Control experiments using the T175-190 
polyclonal antibody in the presence of competing T175-190 peptide 
showed absence of this specific staining pattern (Fig. 55). An iden- 
tical, albeit weaker, staining pattern was observed in experiments 
performed using a testisin-specific antibody generated against a tes- 
tisin peptide, T46-63 (data not shown). 

Testisin Expression Is Lost in Testicular Tumors. Because the 
vast majority of testicular cancers arise from male germ cells and 
because premciotie germ cells have been hypothesized to be precur- 
sors for male germ cell tumors (29, 30), testisin expression was 
examined in a series of these cancers. Northern blot analysis of RNA 
isolated from eight paired specimens of testicular tumor and unaf- 
fected testis showed strong signals for tesdsin mRNA in all unaffected 
samples; no signal was detected in any corresponding testicular tu- 
mors (Fig. 6). Immunohistoehernical staining for tesdsin protein ex- 
pression in each of these patients confirmed a corresponding loss of 
protein expression in each tumor, whereas normal testisin expression 
was detected in the adjacent unaffected testis tissue. Representative 
examples are shown in Fig, 5, E—I. Fig. 5£ shows testisin staining in 


on unaffected seminiferous tubule of patient 795, showing predomi- 
nant tesdsin staining in pachytene spermatocytes, similar to that 
observed in normal testis. No tesdsin staining was detected in the 
mixed germ cell tumor from this patient (Fig. 5 F). Fig. SC shows 
tesdsin staining, which is typical for normal testis, in an unaffected 
tubule of patient 798, with a corresponding loss of testisin expression 
in the seminoma from this patient (Fig. SH ). It was generally observed 
that tesdsin expression was normal in morphologically normal tissue 
adjacent to the tumor, as illustrated in the tumor/unaffected tissue 
junction from patient 798 (Fig. 5/). These data suggest that loss of 
tesdsin expression is associated with testicular germ cell tumor for- 
mation and/or progression. 

Localization of the Testisin Gene by FISH. The chromosomal 
localization of the human testisin gene was mapped by FISH to human 
metaphase chromosomes from two normal males. Analysis of 20 
metaphase chromosomes from one normal male showed strong signal 
on one or both chromatids of chromosome 16 in the region 16pl3.2- 
16pter; 879b of this signal was at 16pl3.3 (Fig. 7). There was a total 
of 8 nonspecific background dots observed in these 20 metaphases. A 
similar result was obtained from hybridization of the probe to 15 
metaphascs from the second normal male (data not shown). 
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Fig. 6 . Tcsli.Mn mRNA i* Inxt in testicular tu- 
nu.»rs. Northern blot analysis of paired unaffected 
icslis iLrmrs /V) and primary testicular lunwnt 
{tames 7") analyzed using radiolabeled full-length 
probe encoding lesnisin cDNA. Testieuliir Cancer 
specimens -1J8. 616 . 788. and 798 were seminomas; 
783 was a mixed perm eel! umior; IUU7 was a yolk 
sac utmnr: and b 19 and 793 werv lenilttma-v Isinr A 
n section of normal testis obtained following bilat- 
eral orehidectomy for treat moot of prostate cancer. 
As -j control for the amount of RNA loaded in each 
lane, each bint was reprohed using a radiolabeled 


*38 616 619 798 796 1007 783 7Z* 

NTNTNTNT NTNTNTNT P 


Testisin - • * 


18S rRNA - 






oligomieleolith; di reeled against ISS rRNA. 

DISCUSSION 

Testicular Tumors are rare, comprising 29o of all cancers in men; 
however, testicular cancer is the most common malignancy affecting 
males aged 20-35 years (31). Because the molecular basis of these 
cancers is not known, identification of cellular genes involved in 
testicular tumorigenesis will increase our understanding of develop- 
ment of testicular tumors and may provide the basis for new targeted 
therapies. In this study, we have characterized a novel cDNA, testisin, 
which encodes a serine proteinase that is strongly and specifically 
expressed by maturing primary spermatocytes prior to the first mcioric 
division. In addition to the Loss of expression of testisin in germ cell 
tumors, localization of the testisin gene at chromosome band I6pl3.3 
suggests a potential role in suppression of tumorigenesis of testicular 
germ cel! tumors. 

Although the sequence of testisin is unique, homology comparisons 
showed testisin was a member of the chymotrypsin (SI) family of 
serine proteinascs. These serine proteinascs include a signature cata- 
lytic triad of His, Asp, and Ser amino acids and arc generally pro- 
duced as inactive zymogens that arc activated following proteolytic 
cleavage. Testisin contains a characteristic serine proteinase activation 
motif (RIVGG) with cleavage predicted to occur following Arg* 1 . 
This would release a proregion linked by a disulfide bond to the 
catalytic domain, which is typical of many of the members of this 
family. On the basis of the presence of an acidic amino acid. Asp, in 
the putative substrate binding pocket, active testisin would be pre- 
dicted to cleave its target substrate with specificity for the basic amino 
acids, Arg or Lys (12). 

Two isoforms of testisin, differing by two amino acids located near 
the catalytic histidine, result from a six-nucleotide insertion. The 



Fit;. 7. Normal male metaphase chromosome* showing FISH with the tcsifcin probe. 
FISH signal* ami the ■i',6-diamidino-2-phenylindolc banding pattern were merged Tor 
figure preparation. Hybrid! /.ait on .siies on chromosome 16 nre indicated by (tmnrji. TJu: 
ideogram (bottom IcJ)) indicate* (hut icxti*in map* to J6pl33 U/rn»t'}. 


existence of these isoforms may be evidence of intron-exon junctional 
sliding (32). The additional two amino acids occur in a loop that, in 
other serine proteinascs, stabilizes primary interactions between sur- 
rounding structures of the proteinase and the substrate (12). Although 
this insertion is unlikely to influence the primary specificity of testisin 
for basic amino acids, it is possible that secondary effects, such as 
substrate affinity, may be different between the two isoforms. 

Testisin includes hydrophobic regions at the NH 2 and COOH 
termini that are predicted to act as secretory and membrane attach- 
ment signals, respectively. Testisin is only the second human serine 
proteinase described with a hydrophobic COOHrierminal extension. 
The catalytic region of the vast majority of serine proteinases forms 
the COOH terminus, and most serine proteinases are either secreted or 
targeted to cytoplasmic storage organelles by an NH 2 -icnninal signal 
sequence. Recently, however, some membrane-anchored serine pro- 
tcinascs have been identified in different species, including, in addi- 
tion to testisin, human prostasin (20), mouse TESP-I, and mouse 
TESP-2 (6), each of which possess COOH-terminal amino acid ex- 
tensions. The COOH-terminal extension of prostasin is believed to 
anchor prostasin to the plasma membrane of prostate epithelial cells, 
from which it may be proteolytically released into the semen (21). 
TESP-1 and TESP-2 arc thought to be anchored to the cell membrane 
via a glycosyl-phosphatidyfinositol linkage (7). Like these protcin- 
ascS, testisin appears to be present on the plasma membrane, possibly 
attached via a glycosyl-phosphatidylinositol anchor. 

The restricted expression pattern of testisin is consistent with a 
specialized role during male germ cell development. In the testes, 
testisin is expressed exclusively by primary spermatocytes, with in- 
tense staining in germ cells prior to the first me i otic division. This is 
the first described serine proteinase strongly expressed at such an 
early stage in germ cell development. Other described germ cell serine 
proteinases, acrosin (27), TESPI, and TESP2 (7), are synthesized at a 
much Later stage and are present in mature sperm. Thus, testisin may 
represent a component of an as yet unrecognized proteolytic cascade 
involved in germ cell maturation, analogous to the fibrinolytic and 
coagulation cascades. 

The physiological function of testisin is not yet known. Proteolysis 
is important for proliferation, apoptosis, differentiation, and cell mi- 
gration; all processes that are integral to normal germ cell develop- 
ment. In testis, diploid spermatogonia differentiate into haploid sper- 
matozoa following successive rounds of mitotic and mciotic cell 
divisions and extensive morphological restructuring. Biochemical 
events occurring during meiosis arc poorly defined, although it is 
known that processes such as chromatin condensation, formation of 
synaptonemal complexes, and genetic recombination arc proceeding 
(33). We hypothesize that loss of testisin expression may alter differ- 
entiation of immature germ cells and/or lead to arrest of testicular 
germ cell maturation and unregulated proliferation. Testisin could 
participate in proteolytic events required for migration of maturing 
germ cells in the adiuminal space of the seminiferous tubule or in 
matrix remodeling. Alternatively, because exchange of soluble factors 
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and coordinated cell surface interactions between developing germ 
cells and Sertoli cells are essential for spermatogenesis (34), testis! n 
may participate in proteolytic cleavage and release of specific factors 
and/or activation of bioactive molecules. Such events may be essential 
for normal me j otic cell division in spermatogenesis and, clearly, have 
implications for abnormalities in germ cell maturation, such as those 
that occur in sterility, fertility, and testicular cancer. 

The testisin gene has been localized near the telomere of human 
chromosome 16, at 16pl3.3. This region of human chromosome 16 is 
:issociated with high genetic instability: documented rearrangements un- 
derlie a variety of common human genetic disorders, including o-thalos- 
semia, polycystic kidney disease, tuberous sclerosis, familial Mediterra- 
nean fever, and Rubcnstcin-Taybi syndrome (35). Loss of heterozygosity 
studies have identified 1 6p 13.3 as a potential locus for a tumor suppressor 
gene associated with male germ cell tumors (2). It remains to be deter- 
mined whether testisin functions as a tumor suppressor gene. However, 
the demonstrated loss of testisin mRNA and protein expression in testic- 
ular germ cell tumors implies its absence may contribute directly or 
indirectly to testicular tumor development or progression. Such a role 
parallels that proposed for the recently identified serine proteinase, nor- 
mal epithelial cell specific- 1 (NES1). NES1 is expressed in normal 
mammary epithelial cells and is down-regulated in most breast cancer 
cell lines (36). Expression of NES1 has recently been shown to inhibit 
anchorage-independent growth and suppress oncogenicity in nude mice 
(37), indicating a tumor suppressor role for this serine proteinase. • 

Taken together, our data support a role for testisin in testicular germ 
cell maturation and, possibly, in the initiation and/or progression of 
testicular cancers. The restricted expression of testisin and the simi- 
larities between testisin and other known serine proteinases suggest 
that testisin may have a unique and critical biological function in germ 
cell growth and/or differentiation in the testis. 

ACKNOWLEDGMENTS 

Wc thank S. Ogboumc, M. Walsh, and M. McGuckin for technical assist* 
unce unii helpful discussions. 

REFERENCES 

1. Trainer. T. D. Testis and excretory duet system. In; S. S. Sternberg (ed,). Histology 
for Pathologists, pp. 731-750. New York: Raven Press, 1992, 

2. Nicol, D., Tch. B. T.. Stratum. N., Ward, G., and Martin, N. Familial testicular 
carcinoma: in scorch of genetic triggers. AusL N. Z. J. Surg., 64: 41B-420, 1994. 

3. Rjyai, M. A., Al Jehani, Povey, S-, Delhanty, D. a„ and Pairington. J. M. Loss of 
heterozygosity on chromosome arms 5q, ] lp, I Iq, I3q, and I6p in human testicular 
germ cell tumors. Genes Chromosomes Cancer. 13: 249—254, 1995. 

4. dc Krttser, D. M. Local regulation of testicular function. InL Rev. CytoL, 109: 
89-1 12, 1987. 

5. Rawlings, N. D., and Barrett. A. J. Families of serine peptidases. Methods Enzymol., 
244: 19-61, 1994. 

6. Yamagala, K.. Murayamo. K.. Okabc, M.. Toshimori, K., Nakanishi, T„ Kashi- 
'•'Obara, S„ and Baba. T. Acroain accelerates the dispersal of sperm acrosomal 
proteins during nerosomc reaction. J. Biol. Chem., 273: 10470-10474, 1998, 

7. Kohno. N., Yamagata. K.. Ynmndo. 5.. Knshiwabara. S.. Sakai, Y., and Baba, T. Two 
novel testicular serine proteoses, TESPi and TESP2. are present in the mouse sperm 
acrosome. Biochem. Biophys. Res. Commun- 245; 658-665, 1998. 

8. Liljo, H. Significance of different molecular forms of serum PSA. The free, noncorn- 
plexed form of PSA versus that completed to al- antichymolrypsin. Urol. Clin. North 
Am.. 20: 681-686. 1993. 

9. Pcnulla. T. L.. Katpia. A_ Toppari. J., Parvincn. M.. and Mali. P. Localization of 
urokinase- and tissue -type plasminogen activator riRNai hi ml testes. Mol. Cell. 
Endocrinol.. / 05; 55-64, 1994. 

10. Jones. R.. Ma. A,. Hop, 8. T., Shalgi. R„ and Hall. L, Testicular biosynthesis and 
cpididymnl endoproleo lytic processing of nil sperm surface antigen 2B1. J. Cell Sci., 
109: 2561-2570. 1996. 


11. Phelps, B.' M., Koppel, D. E., Primakoff, P„ and Myles, D, G. Evidence that 
proteolysis of the surface is on initial step in the mechanism of formation nf sperm cell 
surface domains. J. Cell Bio)„ 111: 1839-1847, 1990- 

12. Perona, 1. J., and Craik. C. S. Stnicuiral basis of substrate specificity In the serine 
proteoses. ProL Sci, 4: 337-360. 1995. 

13. Sakanari. J. A, Staunton. C. E., Eakin, A. E., CTnik, C. S. t and McKerrew, J. H. 
Serine proteases from nematode and protozoan parasites; isolation of sequence 
homologs using generic molecular probes. Proc. Natl. Acad. Sci. USA. 86: 4863— 
4867. 1989. 

14. Elvin. C. M., Whan. V„ and Riddles, P. W, A family of serine protease genes 
expressed in adult buffalo fly {Hoemotobia irritant cxl%ua). Mol. Gen. Genet, 240; 
132-139, 1993. 

15. ENin, C. M, Vuocolo. T, Smith, W. J, Eisemann, C. H., and Riddles, P. W. An 
estimate of the number of serine proteose genes expressed in sheep blowfly larvae 
(Lucilia cuprina). Insect Mol, Biol., 3; 105-115, 1994, 

16. Antalis, T. M., and Dickinson, J. L. Control of plasminogen activator inhibitor type 
2 gene expression in the differentiation of monocytic cells. Eur. J. Biochem., 205: 
203-209, 1992. 

17. Cullen, D. F.. Baker, E., Eyre, H. J., Chcmos. J. E.. Bell. J. A., and Sutherland, G. R. 
Reassessment of two apparent deletions of chromosome 16p to an insfl 1;I6) and a 
r(l:!6) by chromosome painting. Ann. Genet.. 33: 219—221, 1990. 

1 8. Kozak, M. The scanning model for translation: on update, J. Cell Biol,, 108; 229-241 , 
1989. 

19. Kyte, J,, and Doolittle, R. F. A simple method for displaying the hydropathic 
character of a protein. J. Mol. Biol,. 157; 1 05-1 32, 1982. 

20. von Heijne. G. Signal sequences. The limits of variation. J. Mol. Biol.. 184: 99-105. 
1985. 

21. Yu, J, X.. Chao. L.. and Chao. J. Molecular cloning, tissue-specific expression, and 
cellular localization of human prostaain mRNA. J. Biol. Chem., 270: 13483-13489, 
1995. 

22. VallcL V.. Chroibi, A., Gaeggeler, H. P., Horisbeiger, J. D., and ROssier, B. C. An 
epithelial serine proteose activates the nniiloride*scn$iiivc sodium channel. Nature 
(Lend.), 389: 607-610, 1997. 

23. Yu, J. X., Chao, L., Ward, D. C, and Chao. J. Structure and chromosomal localization 
of the human prostasin (PRSS8) gene. Genomics, 32: 334-340, 1996. 

24. Hunt. J. E.. Friend, D. S., Gurish, M. F., Feyfant, £., Sali, A., Huang. C„ Ghildyal, 
N„ Stcchschultc, S., Austen, K. F.. and Stevens, R. L. Mouse moat cell protease 9. a 
novel member of the chromosome 14 family of serine proteases that is selectively 
expressed in uterine most cells. J. Biol. Chem., 272: 291 58— 291 6G. 1997. 

25. Bcaubicn, G. t Rosinski Chupin, I., Matiei, M. G. f Mbikay. M., Chretien. M.. and 
Seidah, N. G. Gene structure and chromosomal localization of plasma kaJIikrein. 
Biochemistry, 30: 1628-1635, 1991. 

26. LeytvS, S, P„ Loeb, K. R_, Hagen, F. S., Kurachi. K., and Davie,. E. W. A novel 
trypsin. like serine protease (heps in) with a putative troramembrane domain expressed 
by human liver and hepatoma cells. Biochemistry, 27: 1067-1074, 1988. 

27. Baba, T., Kashiwabam, S„ Waianabe. K„ tioh. H„ Mtchikawa. Y.. Kimura. K., 
Takada. M., Fukamlzu, A., and Arai. Y. Activation and maturation mechanisms of 
boar acrosin zymogen based on the deduced primary structure. J. Biol. Chem., 264; 
1 1920-11927. 1989. 

28. Tomiia. N.. Izumoto, Y, Horii. A.. Doi, S.. Yokoucht, H., Ogawa, M., Mori, T., nnd 
Matsu baro. K. Molecular cloning and nucleotide sequence of human pancreatic 
prechymotrypsinogen cDNA. Biochem. Biophys. Res, Commit ft.. 158; 569-575. 
1989. 

29. Chaganti, R. S. 1C., Rodriguez. E., and Mathew, S. Origin of adult male mediastinal 
germ-ccll tumors. Lancet, 343: 1130-1132, 1994. 

30. Skakk e back, N. E., Berthclscn, J. C„ GiwcrCmon, A., and Muller, J, Card noma-in - 
situ of the testis: possible origin from gonocyte* and precursors of all types of germ 
cell tumors except spermatoeyioma. InL J. Androl., 10: 19-28. 

31. Scnturio, Y. D., The epidemiology of testicular cancer. Br. J. Urol., 60: 285-291, 
1987. 

32. Craik, C. S., Ruuer, W, and Flettcrick, R. Splice junctions: association with 
variation in protein structure. Science (Washington DC). 220; 1 125-1 129. 1983. 

33. Mocns, P. B. Molecular perspectives of chromosome pairing at mciosis. Biocssays, 
16; 101-106, 1994. 

34. Kierszenbaum. A. L. Mammalian spermatogenesis in vivo and In vitro : a partnership 
of spcmuiogcnic and somatic coll lineages. Endocr. Rev., 15; 1 16-134, 1994. 

35. Flint J.. Thomas, K., Micklcm, G„ Roynham, K., Claric, K., Doggett, N. A., King, A., 
and Higgs, D. R. The relationship between chromosome structure and function ai a 
human tclomeric region. Nat. OencL, 15; 252-257, 1997, 

36. Liu, X-I — Wozcr. D. E., Watnnabc. and Bond, V, Identification of a novel serine 
protease-like gene, the expression of which is down-regulated during breast cancer 
progression. Cancer Res., 56; 3371-3379, 1996. 

37. Goyal, J.. Smith. K. M.. Cowan. J. M„ Wazcr. D. E.. Lee. S. W., and Band, V. The 
role for NES1 serine proteinase as a novel tumor suppressor. Cancer Rev., 58; 
4782-4786, 1998. 






m 73 


PC T 



{ms 0k. 41 &) 

(PCT18^, PCT&IU43, 44] 




tov 'T fi. 


Wi£ttii&8S5£(PCT/ I S A/2 2 0) 


C 2-0 0 6 PCT 


WTUSZ&?&tZ>Z.k 


PCT/ J P 9 9/0 6 1 1 1 


(0.£.¥) 


0 2. 11. 9 9 


(B.J3.¥) ° 4 - 1 1 • 98 


WHA (flci&XhfcSIM 




rroBI(RBaE««tt» £«-e 3 


SrfeJSfir^lU^41^ (PCT 18^) omic%fr'UJKAK:2ltti~S. 


^<— S^Tfc-5, 


a. ®g§ti\ TI5lc:^-f®-g-S:^< «a\ n TO® Eg til® *» 

□ ^roiBB{»iaE*Hlc!SlilS*tfciaBStH«©HKXJwa;<5#HBWiE*tTofc. 


CKDSBtfiSIli* KXfiT 5: A/ 

0 rwiitBi k £tbtz7 * 7 \c «fc 

□ ttiSt&UA r«DBEgsaS«8BI^Sttl$tt*:Sffi(cJ:5SB5iJ^ 

Sroittij^&ofc,, 

0 5gB?iJ^|c|5gtbfiiB?'Ji: 7 u= 3 r'>/'i'-7 = / 7. V ^ V$>2> 

fo O fco 

[“I W#olSHO— «J©P3lEis-C#*V' (SBUMMS) . 


2 . □ ft#??® 

3. □ tBmvm 

4 . &w<og,mt 


•ttd^PLTV'5 <|gnffl#JgD 


tbHAri s ffitU Lfc t> O^fg-f-S, 




5. gjftfi 


6 . 


0 ttl^A* 5 ffiWLfctjO$:*^-rSo 

□ ^nna9^^$tuTi/'5<t5tc x mmnm\m470k (pcT&iij38.2(b)) nm.^z'o 
B8£lli5£8liaiGSffr£ Lfc. ffiBAtt* dOB^SE3§E$B^ro3§i£ro 0 *»?> l fitrtK:: 
©B»M#B8C*fi«:lllllt5i itft# 5. 


*u 


Bfci-5. □ ttiJRAtf*'U!:&& 9 *?$>&, 

□ taBAttHS:^S*3»»ofc. 


LTV'5, 









* 


PCT/J P 9 9/0 6 1 1 1 


a. (ssRttflF&si (ipc) ) 

Int.Cl 7 C12N9/64, C12N 15/57, C12N5/10, C12P 21/02, G01N 33/573, C07K 16/40, 

C12P 21/08, C12Q1/37 // (C12P21/02, C12R1:91) 


B. ' 


a pc> > 

i 

Int.Cl 7 C12N 9/00~99, C12N 15/00~90, C12N l/00~5/28, C12P 21/00~08, G01N 33/53~579, 
C07K16/00~46, C12Ql/00~70 




MEDLINE (STN) , Genbank/EMBL/DDBJ/GeneSeq, WPI (DIALOG), BIOSIS (DIALOG) 









PX 
P Y 


WO, 99/26647, A1 (NOVO NORDISK A/S) , 3. 68 . 1999 (03. 06. 99) 
& AU, 9913336, A 


3 

5-7 


PA 


Cancer Research, Vol. 59, No. 13, p. 3199-3205, (July 1 1999), 
John D. Hooper et al. , “Testisin, a new human serine proteinase 
expressed by premeiotic testicular germ cells and lost in 
testicular germ cell tumors” 


1-15 


0 


t><o 

r e j- a stfotbias &ak BBgtWK b 

B ^ L < $r?a3[-r -SfcfeldSIffli-S 


KI!>!3S£3cT LA: B 


2 5. 0 1. 0 0 


□ v— t-iirrasimsr#.®. 


<d a <r>%. $ titzxwt 

rxj ^&X$k<nzt-x&w 

iyj mzm'Mn&zxifcxhox, 

loti £&&frte't'k^z.btiZt><D 
r&j H-/<r^h77 5!;-5:i 



2.00 


-eft 

B^H^fF/f (ISA/J P) 

100-8915 


#3^- 


#?Fff#2E'T 4B 8 9 3 1 

&M (-S?l ^ 

mtS## 03-3581-1101 1*9*1 3 4 4 8 


iSPCT/ISA/2 10 V) (1 9 9 8f7fl) 











J 

l 



O 


P CT/J P 9 9/0 6 1 1 1 


C iWL%) • iSg-fSfcSgftfrftSgiSE 

I 




\-tz> 


The Journal of Biological Chemistry, Vol. 272, No. 24, (1997), 
p. 15434-15441, Jiuyu Sun et al. , 

“A new family of 10 murine ovalbumin serpins includes two 
homologs of proteinase inhibitor 8 and two homologs of the 
gransyme B inhibitor (proteinase inhibitor 9)” . 

JP, 8-205893, A , 13. 8 8 . 1997 

(13.08.97) 77 > !) — ftL 

Biochemical and Biophysical Research Communications, Vol. 245, 
No. 3 , p.658-665 , (1998), Nobuhisa Kohno et al. , 

“Two novel testicular serine proteases, TESP1 and TESP2, are 
present in the mouse sperm acrosome” . 


1 2 


1 , 12 


-15 


^SPCT/ISA/2 10 (S2'<-7©^) (1 9 9 8¥7fl) 




PCT/JP99/061 1 1 


IT COOPERATION TREAT 


From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 


To: 


Date of mailing (day/month/year) 

23 January 2001 (23.01.01) 

Applicant's or agent's file reference 
C2-006PCT 

International application No. 

PCT/JP99/061 1 1 


SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building 
6th floor / 

1-1-1, Oroshi-machi * — — 

9 n 

Tsuchiura-shi \ 

Ibaraki 300-0847 \ : 

JAPON V ' 




’ * J 


. V. ft * : / 

' . ‘ . J 



9 iCi onp! 

1 LUUir 

. 4<t* r* * \ t 

T * T J * 1 i A t 1 

t i L-i -* 1 


■ - r iUL. 

, I * V 1 1 1 - 


IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

02 November 1999 (02.11.93) 


Applicant 


CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. et al 


1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 

2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CA,CH,CN,CZ,FI,NO,NZ,PL,RO,RU,SK,US 


The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA,AE,AL,AM,AZ,BA,BB,BG,BR / BY,CR,CU,DE,DK,DM,EE,ES / GB,GD,GE / GH,GM / HR,HU,ID,IL, 
IN,IS / JP / KE f KG,KR,KZ # LC,LK,LR,LS,LT,LU,LV,MA / MD. MG,MK,MN,MW,MX / PT / SD,SE,SG,SI,SL, 
TJ / TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW / OA 


3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 


The International Bureau of W1P0 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 


Eliott Peretti 






Facsimile No. (41-22) 740.14.35 
Form PCT/IB/338 (July 1996) 


Telephone No. (41-22) 338.83.38 



3789546 



4# fF ffi A ft ft 


PCT 


mm 12 ft, sjsff«.iu^56ft) 

( P C T 3 6 0iRXl P C T #11470) 


HilAXIlttlA 

rogHlE# C2-006PCT 

^•mw^#lc:oV'-c»4, @^{g#3£#8^£>)£ttli*P (iSPCT/ 

I PEA/4 16) 

PCT/ J P 9 9/0 6 1 1 1 

s&sswsp 

( 0 . J? . ¥) 0 2 • 1 1 • 99 

®5fe0 

( p ^ 0 4. 11. 98 

m BZVfffftm (I PC) Int.ci 7 C12N9/64, C12N 15/57, C12N 5/10, C12P 21/02, G01N 33/573, 

C07K 16/40, C12P21/08, C12Q l/37//(C12P21/02, C12R1:91) 

m®A (R£3U±&m 

>=f=> &\-l55-^r- VS. 


1 . (p ct 3 6 ft) osi^tfcv -a. 

2. wOB^HMFjgfaSttx CKD^iffiSr-g-ftT^-C 5 *J>*'bt£Z>„ 

^§atMU-CUfctIESr^tf0J^fl§, IS^o5ffiHXU'/X«0B'b^#^^Ti/'So 
( P C TSUUI70. 16&U5P C T^JfeSaSlJB 6 0 7 ##RS) 

^«5-C • ^s— 5?-efe5. 


3. COS&'HISSfa^lis JfcrortSSr&tf. 

I @ BBSiHB*S£*£fc>£fll 

n □ 

rn □ 9r#H4, 

IV Q 5EW<7>^.— ttw^Sn 

V lx) PCT 3 5ft(2)fc#lJ£-r3*r#ltt, aS^ttXttMH±( 0 flJffl«riettlwOV't: 0 ^, -ttvSrgf+tt-Sfc:* 

vi g] $>zn<o 5 \mxt& 
vn □ ssstas^^is 


B^HB#£®§f3fc©Sr§:3 Ufc0 

0 2. 11. 9 9 

2 5. 0 7. 0 0 

&®~RXf&>X9c 

0*B4$lffr ( I PE A/ J P) 

®fi E#^- 1 0 0-89 1 5 

m E®# §§HT B 4 # 3 ^ 

0HI!Ktf>£>3©S.&) 4 B 8 9 3 1 

S8I4I (-.IfeJ 

03-3581-1101 3 4 4 8 


SISPCT/IPEA/40 9 (SSft) (1 998f 7fl) 



PCT/ J P 9 9/0 6 1 1 1 



1. (8^63: (PCT 1 4&) nm.&cM'l < 

^CD#^-#JC*3V'X rfflSNfJ iU *$a£$fcf485ttl/ < ev\ > 

P C T&IU70. 16, 70. 17) 


|x] WJgl^OSggfctJSSS 


□ 

m 

^ — y 


m 

— y 


m 


□ m&nmw 

m 

jg. 

m&comw 

m 

jg. 

ff?jR0>SE!a 

m 

jg. 


m 



□ mm 

l§]® 

mm 


wn^<r>&M&<r>&ft 

m<D$sfr 


tUS^FlctiW $ Jtfcfc <r> 

PCT 1 9^romSI-S^§ffi3E$4xfc'b«3 

t $ tift t> <o 

v/m, 

-//UK 


h £ ftfc t> <0 

ttcomm t *fcgm $ tufc t <o 


-t!5W|±l®®l®<Dlrf§»4. 


-blew#®**. Ti 2<o«^-Cfe5 


S&'CfcS, 


□ P CT8UIJ23. 1(b) lev '5 BSC*® af§ 

□ PCTmU48.3(b))cn,'9HK-i!tBS<7>W^ 

□ S6S ; f-(i#^»fc.«)lc|SttJ Ztilz P C T^flij55. 2 '4^. 1455. 3KV' pfSSR&ro-gfg 

croH^tU^(4, ** KXI4T 5 /S&Ejaj 9, JJccogH^m^S^tHK^^S^SrTTofc. 

□ ;:<£>BB5HHiiS3£ Ofcfctt^S) ^HlclgW$ixfc§Stc:J:5ga?im 

□ rroBKHHitFg (^7t»4^sc) 

SroUttJj i^foofc 

0 ^S»c45Eyim»cl2®bfciE?iJi:7 u^rv'/yW7 f -f 
f©gffl!) ! i)ofc„ 


4. JilEKiJ:?), TIS<o®Si s B'J^$Hfc, 

□ wi&m W. 

□ fg 

0 0® 0E<£>^ 


O ^ < 

' — y 


<-v/m 


□ 5 k:, M3E^mg^r(c:iol4'5M^<0©HSr®x.T$n75:’b©t^.AC> 

n4©r, LTMLfc. (P CT8HU70.2(c) C<0ffliESr^tfllU#X.ffl^(4± 

12 1. ^c:i3^4-5 ! i s lJ»rco^^c%^tU^ltJ^l4/4C>-r■, *$a^k:8sf=H-3., ) 


SKPCT/I PEA/409 (S Mffl) (1 9 9 8f 7fl) 





t / 


7 







PCT/J P 9 9/06 1 1 1 


v. m&&xtt&M±.<offlm-5jmmz'3\,'x<r>&%si 2& (PCT3 5*®) zn&mttrtz 

XMRV'f&W 


8r%l& (N) 


i9jfc<o®S0 


1 — 11, 13 — 15 
1 2 


( I S) 




1 — 11, 13-15 

1 2 


( i a) 


fB^tfXESSl 

f»3fc<of&&0 


1-15 


**> * ,V' 

\ ' ' ♦ *\/ 


2 . XStXU'tftM ( P C T&&IJ70. 7) 


V . ■> 


. <ff3fc3gl '2tHOV'-C> 

1. The Journal of Biological Chemistry, Vol. 272, No. 24, (1997), 
p. 15434-15441, Jiuyu Sun et al. , 

“A new family of 10 murine ovalbumin serpins includes two 
homologs of proteinase inhibitor 8 and two homologs of the 
gransyme B inhibitor (proteinase inhibitor 9)” . 

!if2fcJSl 2 K&Z&W, f&3fc3®lxra:2SBffi©*i'^ft ( h V ~7'sls 

77^ — -tr v -ty -e 

Ifi$?5t4 & WT 5 4J&S T? fc ft £ ti Z> pT 1614 a* fc % 0 

tzs T\ tctt-ty >'7‘ciTT--l?mWtoWi*&1St£tiX$3iV , 0E46SC 

2 ^ 31^14^5 fe 5, Ifc^oT, 1 BSift 

<z>-fe y y/nr7“- effl.$4&Rtt^«S8»3R3g i 2 £ P— Cfc5 

5 0 

CffjJfgl - 1 1 , 1 3-15M't> 

i-ii, 13-15 


MPCT/I PEA/409 (»V163) (1 9 9 8f 7fl) 







V 




' * 




' 




vi. ifflsrSK 


1. $>%m<r>'£i%t£1XtLX& (PCTMSIJ70. 10) 

4f*nB ffi®B ®3fcB (*T2&*ffi3te*S0>2-3R) 

^fF^-Sg- (B. n. 50 - • ( B ■ M. #) (B. n. ¥) 


PCT/DK98/005 10 03.06.99 20.1.98 20.11.97 

[PX] 03. 12. 97 

<fjt3fcJ®3, 5-7(c:oV'-C> 

3 KiiBit© r*p^^Kj til, 

< % SJM^Sl £fcte2S5«<£>®6®<7) r*p^^Kj £ LTT5 lb 

Ufc^oT. 

3®3|E«(D r*p^^Kj t£Ol'T{3\ lf^3SlX{t2fB^<7)Se@<7)|a5^-efeO 
$ TLirtU-n: < % 5 y KE^igi-SUTV'SO^ i £ 

tz. n 2 & ft 6 &fg u & v ' t (o $ ;t t>- nz> 

b<Dk^£>Z> o , 

£~y>7:\ ±S53fe^^lfflS(PCT/DK98/00510)^«, 

( 1 ) SE^I## 2 ^|Eft<7>T 5 9 i®7 5 7 MSBW— ffc N 

(2) iB?iJ#-5§- 4 , 6, 1 OK:|Ett<7)T5 y^@E?iJ£f3:3S$H"£ 1 4j@<£>7 5 y®? 

®a^u^ s — 

( 3 ) jjfB^iJ## 8 tcfEOcGOT 5 / HgiE^iJ £ fi3l!i^rt~-5 15 Wk<DT % J ^SE^iJ^— 

t575 • -<7^ KtfS|E«fc$*L-0'3o 


2. (PCTmiJ70.9) 

(B. J3. ¥) (B. M. *E) 



ISKfcB®#-S§- PCT/JP 9 9/06 1 1 1 


SSPCT/I PEA/40 9 (^VHSl) (1 998f 7fl) 



PCT/ J P 9 9/0 6 1 1 1 


4S3&SB £a s JE9 ftV'ii-S-lcte/B-rs ^ t) 


V I M<oMZ 


i04feJSMjfiB*K:|Stt$tb'Cl/'5±IEgfiSC • b*<D#-fZ>mifen, ;fcl§fi3fc 
mixte2nd.m.<Dw&n<Dm-tz>mffiki'£mttz>o ba»bfta*e>. ±^bfc«t5^, 

3 \z. Ktf>8fc£BtoftFj£ $ 

5fc®^i£B*^lEtt<£ > -klE^£® • KfiJ\ 3 fE#c<£>^i^j £ 1^1— bW>#> 

6o 


m^s PCT/ I PEA/4 0 9 (4§3cfl9) (1 9 9 8¥7£) 





ft & W, t) & i S') 


s§ftA B*mftWfir dais®: 


mgSAftSA 


rSA V)£ 


S 0 mii & bs . 


, -e^ ■ 

/ . V 




T 300-0847 


*n *'* 4 "> 9 

v j x. v4 


3?4*»±ftTfr®iBr 1 - 1 - l — 
migico < is e'yw- 6 m ffi*mmft?fm]%m 


tamxxitixmx 


C 2 — 0 0 6 PCT 


P C T 




ISigB 

( b . n . m 


<n St B. <o i£ (4 <d ii *p # 

{mmnmsm 4 i &) 

(P CT&1U44. l) 


2 2.02.00 




14, Tfai&tM#:#.®*, 


PCT/J P99/06 1 1 1 


tti^A 


***:#*± 


hi® mu 0 

(0. n.*p) 


0 2. 11. 99 


PCT1 9 4k<r>m. , & ldS^< 

(±issai±. Hi®mjss<oft#w3£ia£*iriE-r£r £&t-zz> (pct&sim o&m „ 

The International Bureau of WIP0 
34, chemin des Colorabettes 
1211 Geneva 20, Switzerland 
Facsimile No. : (41-22)740.14.35 

f£i®tt3^tcoi,'-a4. mttmM<nffi%z&M-r sc t. 


2. □ Ill5gp*^^f^fi!t^4xi(ev'c:i:, SO ? tem8^^2ii (PCT1 7&(2)(a)) «8l;£tc J; 5HI® 
L <0^(41= 1 1 t Sr, mBSAlc«*n4-5„ 




□ mmnmmwi4 43i ( p c t sigij4o. 2) mssAicT 

12<7i.&£iiifco4'5<, 

Q M»^4T £ S^SS&lcot'TCO&^Sr. Jt<T>mm<r>%» L4T £ 

^i£f44-5 c # £;RJ(>-3miiA<7>fjtjfc £ <b t lc, Lfc„ 

□ y§g£SS§ICOV'-C<E>&^14, £fcfTfc>4t-0'ftt\, ^^$tlLfc*l'm«iAt-iiiO-r5o 

ffi5t07)'b l Simile H®m®l4HI®Vi&®lc£ 9 1-;^jWcH9i^£;ft-5<, msiAtf^HroSfiJflSrgtf £ 

#14, @^mglXI4®5ttiK>3fe5Sco®iTifwia^PCTmiJ90d)2. l,&tF90ro2. 3lc^n^'ft&5££:fxTV '5 J: 5 (c 

mBiArt>ffi£Ba'ib3 OflSf (fit ic ioTttboiiO HftJapgwll^SriSJtt-r 5 c. t SrMtf £ # 14. gS5fe 

Bi'bi 9^j£irtic, 

L < 14, fgiC-fSiStfii:: A 9®5fcBri'ib 1 9 l^rtlcigfR L&A'ofcXI4g5II ^ICfalti 

#;h.&t'fc*iSlRT'#&ri'ofc4-^-C<Ofi:£'i’/T(C*|-LTI4fg5fcB ti'b 2 0M&.PHZ. 

3MK£®1 «b ftlttU**: 6 &V \, 


0*H#fF/f ( I S A/ J P) 
95®#^- 100 — 8915 
mKfT^f^HES^HHTS 4 


It If It fi f 


4 B 8 9 3 1 


3H- 


MeSS^- 03-3581-1 101 ftlg 3 4 4 8 


ii(PCT/I SA/2 2 0 (1 99 8¥7fl) 


(ifctt-fflif £•#?$) 











# ff W, t) 0k 


PCT 


mmrT&mmw, 4130 

(PCT18^ PC TM1U43, 441 


tH®AXfckft31IA H^pg$a^®i£fl-ii&i$i5£(PCT/ I S A/2 2 0) 

0§®1E1§- C2-006PCT S.U ? TI2 5iSr#^-f-5C:i: 0 


PCT/J P9 9/0 6 1 1 1 


( 0 . ft . *£) 


0 2. 11. 9 9 


H 

(B.£.*F) 04. 11.98 


tt!®A (Bc£Xtt&m 






£gp-e 


—'/-?£> -5 


^ic v b mu zti tv's 


si§»i v TIEldjjrrm-g-SrKK fSri\ 

□ ^|S^Pi^S 0 ^{im£*L;fcH^ffi®<oSHlR;fcKS^#[Sl£i?££?Tofco 


0 - omnium t znfz? * ? k i. z>m?m 

#< 0 £lfcti; 6 s fcof;i 0 

0 #BJc «t Sga^JSKfEic LfcEjaj t v u+v'//Pr^ ^ ^ t- <t SSB^J^KHE^ bfcgE^Jisp— -e& £ S^Kixfc 
f©ffiiu tftbolZ. 

2 . Q ft^:ro®Siaco— gfl<£>^£ris-r?#&V' (^Iffil#l$) „ 

3 . □ ^ego^-tt^^pbTV '5 ( 3 ?n« 8 #HB) „ 


4. 


ffl® Atf s ^ttt Lfct© gr^-t- 5 , 


□ &lOTvr«fc 5 


5. SM» 


ttt® A^tti U:t© £?Pcig-r 5 . 

^niffia^^nTV'SJ: 5f-. &mmmi$547$: (pc-miij38.2(b)) « om^cx < o 
BRIItttn^Abti ttJ®Attu Cco[B^ffi®^ro3Sj£wea>kl;&imrtK:: 


t £t>lc&& 3 *k 3 l 
13 ^- 5 . □ 


His 

ffi® A2 J ^ Lfc t 33 19 T'foSo 

W® A »i@ Sr ^ £ ft ri v o /c 0 

® «t < ^ LTV '-5, 


&L 


©SPCT/ISA/2 10 (Ml'*—/) (1 998f 7^) 









CT/ J P 9 9/0 6 


1 


a. mm o pc) ) 

Int.Cl 7 C12N9/64, C12N 15/57, C12N5/10, C12P 21/02, G01N 33/573, C07K 16/40, 
C12P 21/08, C12Q1/37 // (C12P21/02, C12R1:91) 


B. 

m&Mm-ftm (ipcn 

Int.Cl 7 C12N 9/00~99, C12N 15/00~90, C12N l/00~5/28, C12P 21/00~08, G01N 33/53~579, 
C07K16/00~46, C12Ql/00~70 


ti 5 <r> 


MEDLINE (STN) , Genbank/EMBL/DDBJ/GeneSeq, WPI (DIALOG), BIOS IS (DIALOG) 


51 mxw.<n I 


M'M-rz> 


2>-r=ry 


PX 
P Y 


* 


3i/8;«sfc& 





WO, 99/26647, A1 (NOVO NORDISK A/S) , 3. 6J3 . 1999 (03. 06. 99) 
& AU, 9913336, A 



PA 


Cancer Research, Vol. 59, No. 13, p.3199-3205, (July 1 1999), 
John D. Hooper et al. , “Testisin, a new human serine proteinase 
expressed by premeiotic testicular germ cells and lost in 
testicular germ cell tumors” 



5 


[HI 


□ A*fyh77 5; y— tB8i _ S»J3HESr#HR. 


2ie ^ y — 

t«D 

tej ai^th®0 

I’Ll 

:fci& (a&Srtti-) 


<n> 0 <d& iz'Jzm $ KfrXffi 

rTj H^ffi®0X»4@5fe0m{c^$ixfc5:Slt-es>oT 

, mwtDffimjLnm 

tfo<»mM<DtL#>\z.5\m-rz> b<r> 

<D%iM&5L * v ' t n 7L b in Z <o 

ryj #»cBBjiofoS5:S)i“efooT. \a&XB;bm<r>i£L. 

±<oxmt(o. 

4 O x HSH 4 i* * v ' k # 7 L tb *t 5 1 > <T> 

r&j a — ^ ./ b 7 7 $ y — icsfc 


:^7Lfc0 


2 5. 0 1. 0 0 


IRM3iE4R$a3Bi£ B 


2 


? 02.00 

a 


<D&frRX*&X9c 
0^H#fF/f ( I S A/J P) 

100-8915 







3-9- 


l/P- . . 

03-3581-1 101 F*3i& 3 4 4 8 


ISPCT/ISA/2 10 (©2^—/) (1 9 9 8f7fl) 





# 



CT/ J P 9 9/0 6 1 1 1 


C OR#) . 




— * 




;-r-5 


X 


The Journal of Biological Chemistry, Vol. 272, No. 24, (1997), 
p. 15434-15441, Jiuyu Sun et al. , 

“A new family of 10 murine ovalbumin serpins includes two 
homologs of proteinase inhibitor 8 and two homologs of the 
gransyme B inhibitor (proteinase inhibitor 9)” . 


1 2 


A 


A 


JP, 8-205893, A (ft£& 
(13.08.97) 77^'"^L 


$fe5fc#*fc) , 13. 8 M . 1997 


Biochemical and Biophysical Research Communications, Vol. 245, 
No. 3 , p.658-665 , (1998), Nobuhisa Kohno et al. , 

“Two novel testicular serine proteases, TESP1 and TESP2, are 
present in the mouse sperm acrosome” . 


11 , 12 


1-15 


iSPCT/ISA/2 10 (12^— (1 9 98^7^) 









C2-006I»CT 



at 


Mt* (mia«) 

15 SSW/f i3AH 

o-' ingBRmw*^ 


1/4 


- ningij r i h.*/ I 9 fl 9 f| : .ii jjozii (02.11.199n) *B 6 J|| izmu'>} 2 Afi> 


i_u vw; i - 


Sf'J-RJ 


0 Z 11. 99 1 


II 

ll-l 

11-2 


IMja 
1 1 Hen 


M (filial) 

"- 7 mfr (Ijilf.) 


11-7 


Ktira*(«£ - 

PCT/E0/101)I±> 

7iiiii£ J: -oXWfjSLZtilzo 

EfJjTT 

mm At±. c ©i«i»wi : 

rwu^n-5 z. 

ji&a^Jc-r&o 

iafT 

msaAXI±f^SA©»3SIB^ 

msnA 

z. ©All hz. iidrlili b fc 

/ j © flit ‘jiL \ 'isl t ■ -o t v r © 1 1 ilgfl A T- 

fe£o 

Name 


PCT-EASY Version 2.84 
(updated 01.07.1999) 




n-r.« n Address: 


^©ffe©mB®AXJ±f§W 

'"-■-a A©Jft;o£l!4tot'T©,W!AT- 
fe -5>o 

1 |l ' | " ,ja ur.(«rtf'i) 

i u-i-'imi name (LAST, First) 
m-i-sjH 


m -i -aim Address: 


l "-'-' i Miff (I lift) 
1 "-'- 7 fl-j?f (Nf.) 


a ^s^ufjt (ro/jp) 

C2-006PCT 

Sfrffg h l J7v>77$U-h'J yyn^T-if 

itiJUAlrfe^ (applicant only) 

2KIII&P& < ~§~ s<~C (D¥a1£M (all designated States 
except US) 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR 
MEDICINE, INC. 

300-4101 n*m 

7ic# 1 5 3 #ife 2 
153-2, Nagai, 

Niihari-mura, Niihari-gun, Ibaraki 300-4101 

Japan 

B*ll JP 


(applicant and inventor) 

(US only) 

t&M ^0^ 

SENOO, Chiaki 
300-4101 B*S 

*fr>6iB#r>6W 
1 5 3 #ife 2 

c/o CHUGAI RESEARCH INSTITUTE FOR MOLECULAR 
MEDICINE, INC. 

153-2, Nagai, 

Niihari-mura, Niihari-gun, Ibaraki 300-4101 

Japan 

B*m JP 



CZ-OOBI'CT 




4#flf fflitigilfofc 


2/4 

< spsttsmss^ 

WM (ffllBfl!) - Rjj Wl.I «# 1999<f-'l 1J|02| I (02.11.1999) *1!£|| \m\\'j>24& 


III-2 

lll-2-l 

m-2-2 

III -2-4 ja 
1 I I-2-4cn 
III -2-5 ja 


lll-2-5«n 


lll-2-fi 

111-2-7 


IV-I 


IV- 1-1 ja 
IV- 1- leu 
IV-l-2ja 


IV- l-2«n 


IV- 1-3 
IV-1-1 


/:? ©ffifSil (TiH- o ^ t © X T* 

feSo 

Name (LAST, First) 
fcTfc: 


Address: 


M (|Ji|£i) 
tli/fr (!ll£i) 


TmAXiiSM©«SWri®® 

Ofe T£ 

TUB© #ttn3lft#fell9C£ i > T & 
ii3©r h < iMttlXffl&tttfrffli 
it -5> 0 

Name (LAST, First) 

&T?,: 


Address: 


77^y; ') # 


(applicant and inventor) 

%km(Dfr (US. only) 


;SBB 

NUMATA, Mariko 
300-4101 0*1 

*#1 5 3#ife 2 

tfc5£#*± F^F/rl*) 

c/o CHUGAI RESEARCH INSTITUTE FOR MOLECULAR 

MEDICINE, INC. 

1 53 — 2 NsiQsi 

Niihari-mura, Niihari-gun, Ibaraki 300-4101 

Japan 

B*g JP 

B*a jp 


f^IIA (agent) 


7H 7K WJ& 

SHIMIZU, Hatsushi 
300-0847 0*S 

±jism 

£PBj 1-1-1 
W£fc^><(i*tDL6pg 
Kantetsu Tsukuba Bldg. 6F, 
1-1-1, Oroshi-machi , 
Tsuchiura-shi, Ibaraki 300-0847 
Japan 

0298-41-2001 
0298-41-2009 


(additional 

agent (s) with same address as first named agent) 

If* —"M 

HASHIM0T0, Kazunori 


IV-2 

IV-2-lja 
IV- 2- hill 


?oio?m 

R ft 
Name(s) 


v 

v-i 


&MM. 


Lumm 

•So ) 


AP: GH GM KE LS MW SD SL SZ UG ZW 
MM7i/7n 

fk(DS 

EA: AM AZ BY KG KZ MD RU TJ TM 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR IE IT LU 
MC NL PT SE 

£>fto<DIII 

0A: BF BJ CF CG Cl CM GA GN GW ML MR NE SN TD TG 

Rifyy v 






3/4 

- niHtfJflltf 109‘MtU 1JI02H (02.11.1999) ‘XWW 12«MH>24fl> 


(^-OOfiPCT 


V-2 

•So ) 

AE AL AM AT AU AZ BA BB 
CU CZ DE DK DM EE ES FI 
IL IN IS JP KE KG KR KZ 
MG MK MN MW MX NO NZ PL 
SL TJ TM TR TT TZ UA UG 

BG BR BY CA CH&LI CN CR 
GB GD GE GH GM HR HU ID 
LC LK LR LS LT LU LV MD 
PT RO RU SD SE SG SI SK 
US UZ VN YU ZA ZW 

v-a 

mftVfmZ(D}&(D EASY 
© t&jj3kfc]<Dffl 

wiatferjfcis) 

MA 

V-G 

mfeommcDn 

MiKMAIi. LmcDffi&MiUZ.T 
s J&iI|iJ4.9<b)fflJ8i&(;:&-3£. 
Vftf-\/J,jj3kfc)(Dt> tt: Mtto 
^>{\k(D±X(Dm<DB'Jii^rOo 
fc/SU V-6fl}] Iz. >j'\ L it 1 !f| © In 
‘AL&Wk < o M.iKfiAtt, Z.tib(D 

LTIp- 5-C^ «lf 111 *>i 

<-> is jj rnsmirz, n9t -tofliat 
tf&sn&ir d©jwifli 
©MitffcA UUIHAfc«fcoTJfli 
*) T fcf $ ti tz i) CD t » & £ tl -5) 

Christs. 

t 

V-6 

Jg^£©i®SSfr £ S B 

& L (NONE) 

VI-1 

55 



VI-1-1 

Vl-l-2 

vi-i-:i 

a ©,t, mi 
UHf. 

1998^11^040 (04.11.1998) 
#M¥1 0-31 3366 
a*m JP 

VI -2 

«5HSBEW«»W©ffl!l* 

J:,iil© it© / liKirt® -5 t>> /inti© 

Miiflrlf 

B©®3iFJB*&flifili UB0SWJ* 
Sdfc&x gSBUTfi 8 
(CttLTHYpRbTlP&o 

VI-1 

VI 1-1 

ft££ftfcBJin5Wgi(ISA) 

B*BTOfr (ISA/JP) 

VIII 

TOW 



VIII-1 

TO 

4 

— 

VI 1 1-2 

DOfflUif (K^JSKSMiO 

47 

— 

VI II -II 

iii l pR© ; laiMFl 

2 

— 

VMM 

251*9 

1 

c2-006pct Unfair . txt 

VI 11-5 


17 

— 

VI ll-(i 


49 

— 

Vlil-7 

?l- 

t ml 

1120 



mt 

ifiN-snfcHi r-v-*-* 

VI II -8 


y 

— 

VI 11-9 

»HW© gii ft WRJ Ztitz g{T:W 

y 

— 

VI 11-15 

ffHWMftlfil nffig&flWC £Z>W 


wmm~p b+'>^U7 r 4' x 

VIII-|I> 

PCT-EASY^ -f * *7 

— 

7b=t : v7ll/f<7^ 

VI I 1-17 

*©f Ik. 

PHijillifir 

— 

VIM-17 

^©ftli 

g £ IBIDc 

L7c*® 


VI 1 1 -17 

■f ©fill 

wfrrS^tt*4u:*Biy-r 
JS 

• 

















’i 


<®&w,t>0k mzm-3 < BMittims 

Ki* - WWIIIIt-V I999<|:IIJJ02I| (02.11.1399) *B{!|| I2II-V1 


V - 8 


VI - 9 


III 


7FT &EI©# 


mtttmv&mn 


j§ai#©f 3 «M 


Japanese 


£ 64 ?. (M:^.) 


»ffi#©f 3 «JTO 


ifEu? 


&?,un\r,) 


£*tfc 


©^gpgs©gg© b 

0 ® : 

WKlifiiAsfeS 


s is^-r S *5SX»i 0® T* fe 
T^ 0 fiUWMrtK:#m^n&<b 
(DOmmo^mbB ( 8 TIEB) 

»»« aay&Bi life ( 2 ) cas-s 

< £'g&*® 5 £© 8 Blt 8 F < 3 ©g 3 S© 
H 


«ACJ:DW^n&BW 


mmi 


ISPas^ 


; ^ j A.i p-’.t i 




ISA/JP 


mmmmtzAm 


tmm*<D&m<DB 
















(birth***#®) 


mmAftmA 

X4.- ^ 


ft* V)& 


$>X4, 


• '0 O' 2. 2 3_ 

T 

300-0847 

:* J* j- 

\ r *"'r *s /. , i . 

v r -rv ' i v i y 


^m±stmaiBr i 

-1-1 


H^o<l4tf/P6pg 

WakBBWtfJWB 


ttimAXttftMA 

©S£lfS-f§- 


C 2 — 0 0 6 PCT 


PCT/J P 9 9/0 6 1 1 1 


SBIfflJSB 

(B-^.¥) 


fB2tB 

(B. Jl.¥) 




0 2. 11. 9 9 


P C THJ?# 

(mm 1 3 &) 

( P C TJ&SU66] 


22.02.00 


±K352! B *» E> 


®5feB 

(B.^.¥) 


*££11*3 


0 4. 11. 9 8 


(IPC) Int.Cl’ C12N9/64, C12N 15/57, C12N5/10, C12P 21/02, G01N 33/573, 

C07K 16/40. C12P21/08. C12Q 1/37 //(C12P21/02. C12R1:91) 


tUMA (R£Xti£m 




l. d*W4, d©SBS5H»flF^«8Hri s m£Lfc 


@1© jU¥ST?£>5, 


I [x] 
n □ 
m □ 

iv □ 

v [x] 

vi □ 
vn □ 
vm □ 

. WSAI4 

V'O ? 


S(4. 


if© 3:51-? 


?gijj©#— l£©A#i 

mm 133k (P CT28JUJ66. 2(a) (i i) ) nrtB<£K:oV'-C©jM¥ 

, ZtDtXOX&RXJffilW 

£>5Si©3l 

SISW®©^!® 

, -©IStloSSti - 

±fEJ£g»3ra£#raH-3;ifc„ UlAtt> mmi33k (PCTSUUJ 

66. 2 (d)) lc^-r z> t *5 <0 „ d t &X t 5. 

fcfc'U ^W5S*^*btt5©H:-a-aW^S*^foi), /ufc&t§tfSfc.54§-g-fc:|®e>;Jx5 

- £ icigig: 

( P C Tkn'J66. 3) ©SUeic:S£V\ «E#SrStb-r5. *§2E#© 

mmnm.mm 6 2 &(pc TMIU66. 85 . 1 / 66 . 9 ) z t „ 

5ilUn©8&£I-ov'TI4, mMffMWime 1 3k<0 2 (P CT&IIJ66. 4) £#!&•?- 5 d fc„ 
MH#5tf/3U4^#®©«3^-4*#JtIc:oV'-CI4, P CT8UW66.4©2£#fiai-* d i. WaSflrt 
©^^©jSi&lcioV'Tli, P CT8HIJ66. 6Sr#®-T5 d 


d©jU¥$J::g-5#m£;**i 

4 . sss^saca^^w^aiiPfitt, p c t mu 69. 2©si5£tc x o 


0 4. 0 3. 0 1 


■CfcS 


B*®#!*/? ( I PEA/ J P) 
^(S#-§- 100-8915 

ffi E ft# ii ET 0 4 m 3 # 


‘ftfF/rSS'ir 0t&5g©fc3«M) 


4 B I 8 9 3 1 


03-3581-1101 rt 




3 4 4 8 


i^PCT/IPEA/408 (&$&.) (1 9 98¥7J) 


(^ftffliW©as#t *&m) 
















PCT/ J P 9 9/0 6 1 1 1 


1. (&S563: (PCT 1 4&) 

rojUfcSI-isv'-C rttjgu#j ir-TS. ) 


ID ttJ®B$<DBBtti®#® 


□ Mi®© 

m 

-i-v\ 

95 S 3 ® 

m 


M*W# 

m 



m 

m. 

t m<omm 

m 

*» 

f S 5 ft©$Sffl 

m 

m. 

§t*©$£H 

m 


□ BE 

m 

^t— V?/® 

BE 

m 

^-v^/B 

BE 

m 


n wta®-<r>mmm<o&fr m 



is 


Mi® t® 6 B?!lSwSii» ^ 

. • •* ^ 
^ — v\ 


m® BSfcffia $ nrc t <d 
s ^^#SFS<ofg^# t mem w $ titz t <o 

PCT1 9 4k<DMfe\z&'5£ffijEZixtct><o 

BKI^HS^SEWiitJfc# t #lc|i W Ztili. t> <o 

tt<r>mm t $ nfc t © 


EE m ' ~t— s?/Bk tt©#Ei^«W£;h/;:'b© 

□ 9fi®©©S2?iJ*©Sl5# m tti® ^Flcltu $ tilt t> <r> 

§Ui®#©iE?iJ^©fla5# $& i?» f+©1?Ei#l£S/±l£*t;fc'fc>© 

2. ±SB©ttJ®S®©-&f&tt:> Ti2{£^-r®-g-£rKK (**s - WHB5W®»mS§-C-fc-5. 

±SB©®®li, TfEOWirefc 3 fg-^fc-S. 

□ SESSSfirofcfticiitti$ttfePCTmiiJ23. i(b)icv'5®^S:wlrfg 

□ PCT^fllJ 48 . 3 (b)^V' 5 Sgg- 4 iPlW®ig 

□ m&=f-ffi&&<Otc>£>\z.Mto£ titz. P C T&IIJ55. 23: fcl±55. 3(CV' o fJj|R;Sc©-©15 

0 y ? \z £ 

□ W®^»-. £©BBS1HSa#2E (titettmm 

□ C©BEHH 5 §#ffi (Sfctt®S) 

□ m®^tiitllLfc®E(cJ;Sia?iJS)JSta®mci 3 ttSBESm®ro§B^roffiHSrSx. 5 »®Sr-g-**V'©ro® 5 E 

0 ®ei- x sgayimi^is^ ufcga^ij t y \s**s-fflsf4 * y k x sEJU^nsaia ufcffiyw*®— e*>5 t©Ku<£ 

§C 0 Hffli 6 Sfcofc. 


4. ItjEliU: *), TS5©#®#li0&;*ixfc 

□ m*s§ m 

□ gt:fc<o®sffl m 

□ b® bb©ms 


i • „ % + 

^ — v 


<-//B 


5. □ COMflt *§?54SK-^Lfc<J: 5 ffiE*sW®^lc:fctt3l38^<Dlffi0£a*.T$;h,fc t>K>t®»e>4x5WC, 
*<OffijE&£ixti:i!>''3fti><Ob LTMLfc. (P CTSIIIJ70. 2(c)) 


SSPCT/IPEA/4 0 8 ($11) (1 9 9 8^7 M) 




c 


PCT/J P 9 9/0 6 1 1 1 


V. 1 3& (PCT&Si]66.2(a)(ii)l::^*‘5JlJ?, -tft&Stt 

sxstau'siiq 


£rSH4 (N) 


m&<omw 


1-11, 13-15 
1 2 


(I S) 


1-11, 13-15 
1 2 


( I A) 


§§ift<D$SBS 


1-15 


iSCSfcS.tJ'lftW 

1 > 

1. The Journal of Biological Chemistry, Vol. 272, No. 24, (1997), 
p. .15434-15441, Jiuyu Sun et al. , 

“A new family of 10 murine ovalbumin serpins includes two 
homologs of proteinase inhibitor 8 and two homologs of the 
gransyme B inhibitor (proteinase inhibitor 9)” . 

<St3&gl 2MoV'T> 

f»3fc®i2 (bvx'> 

k~%x\ ^n^r— epa^5t«s|E<fc$ix-rd3!9, f» 

v is-xvtt — 1 2 t m — - c &>5 

tmfiZo 









PCT/ J P 9 9/0 6 1 1 1 


VI. hZ>m<Q5\f8JCtik 

1. i>5aro^$ttfcXS(PCTmsiJ70.io) 

45t*l B ®5fcB (^3&ft®5te*£o±5g) 

4$fF#-S§- (B. M. ■ (B. M. ¥) (B. £■ ¥) 


PCT/DK98/00510 03.06.99 20.11.98 20.11.97 

[PX] 03.12.97 

<lf^3, 5 — 7 (uOV'T> __ ^ 

< s lf^l^7c(i2|BS<7>®e®(D rgp^T^Kj £ LTT5:/Mm^^tb< *b 
3S3fE^O ^oV'Tfi, ff^lX«2|E^<DS&®^g|5^trfct) 

$ /.-rn^j: < . miQtem&T $ / it^gc 1 * 

fcfi 2 iasog b&o t <d $ 7L t o ^fg&s,, 

£r5-C\ (aT5feM0^J®*^v>5) 

( i ) ga^ij## 2 tcta^oT ^ / mmw £ tei^-rs 9 i@®7 ^ / @?ia?u^— it. 

(2) @a^J##4, 6, 1 0 ^iBi®7 ^ y » t liltt 5 1 4 i®7 ^ ^ 

@a^ij/5 s — i k 

( 3 ) m$m-% 8 kiB^or ^ / mm?'\ t «3ii s^i~5 is m<or^/ ^sa?u^— it 
i-5T^ /mmpi&ft’tzm&w • K^iatt^tb-cv's. 


2. ^ElCj;5M^eA^-WBS^(PCTmU70.9) 

(0. f]=) SB<OB# (B. M. ¥) 


iSPCT/I PEA/408 (MTVH88) (1 998f7fl) 



m v i mv> i . <om% 


JM 1 bJ^Lfr# 5 £>x -bill L fc «fc 5 ^ . 

&iTO$al?l-SB^<£>JtlE$6® • '<' 7 * 3 - ^ISffjfr'S 3 B2fttf>3§l]J! b Ip]— tl* 

5 „ 


iSPCT/I PEA/408 (*t?Efi0) (1 9 9 8¥7^) 




^1*1 


PCT/JP99/061 1 1 


P^JfcMT COOPERATION TREAT 


From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


Date of mailing (day/month/year) 

14 January 2000 (14.01 .00) 


Applicant's or agent's file reference 

C2-006PCT 

International application No. 

PCT/JP99/0611 1 


International publication date (day/month/year) 

Not yet published 


To: 


SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building, 

6th floor 
1-1-1, Oroshi-machP^ 

Tsuchiura-shi £. — : 

Ibaraki 300-08471 > 7 

JAPON i 

Y CUi 1 ! ’ > : ■ • \ .*■ Vi V 

Oi tij C$\ * Ll; V i I 

o mrs 




IMPORTANT NOTIFICATION 


International filing date (day/month/year) 

02 November 1999 (02.11.99) 


Priority date {day/month/yea r) 

04 November 1998 (04.1 1 .98) 


Applicant 


CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE # INC. et al 


2 . 

3. 


The applicant is hereby notified of the date of receipt (except where the letters M NR M appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters M NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR M appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 


Priority date 


Priority application No. 


04 Nove 1998 (04.11.98) 10-313366 


Country or regional Office 
or PCT receiving Office 

JP 


Date of receipt 
of priority document 

06 Janu 2000 (06.01.00) 


The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Authorized officer 


TaVeb Akremi^j^ 


Telephone No. (41-22) 338.83.38 


Form PCT/IB/304 (July 1998) 


003053085 
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NT COOPERATION TREA 


From the INTERNATIONAL BUREAU 


PCT 


NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 


To: 


SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building, 
6th floor 

1-1-1, Oroshi-mach, 
Tsuchiura-shi 


I baraki 300-0847 
JAPON V 



R& 

WITH 

r," 1 1 2009, 


SHiMlTJ huEifi 






Date of mailing (day/month/year) 

16 November 1999 (16.11.99) 

IMPORTANT NOTIFICATION 

Applicant's or agent's file reference 

C2-006PCT 

International application No. 

PCT/JP99/061 1 1 


f . ' > 


The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINEJNC. (for all designated 
States except US) 

SENOO, Chiaki et al (for US) 

International filing date 02 November 1999 (02.11.99) 

Priority date(s) claimed 04 November 1998 (04.1 1 .98) 

Date of receipt of the record copy 
by the International Bureau : 

List of designated Offices : 


12 November 1999 (12.11.99) 


AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EE,ES,FI,GB, 

GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN, 

MW,MX,NO,NZ,PL,PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ,TM,TR,TT,TZ,UA,UG,US,UZ,VN,YU,ZA,ZW 


ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
time limits for entry into the national phase 
0 confirmation of precautionary designations 
0 requirements regarding priority documents 

A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



Authorized officer: 

The International Bureau of W1PO 


34, chemin des Colombettes 

M^sashi HONDA 

1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 

Telephone No. (41-22)338.83.38 


Form PCT/IB/301 (July 1998) 


003013154 



ANNEX T; 




RM PCT/IB/301 



ational application No. 


PCT/JP99/061 1 1 


INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 


Form PCT/IB/301 (Annex) (July 1998) 


003013154 




P C T 



mtx B*H*sswr (hkhsibh) 





(mmnmmm 39 ^) 

[PCT^III2 5. 1] 




$8i£B (B. E. ¥) 

0 9. 11. 9 9 

ffllSAXttftJIA 

(D9M 13-^ C2-006PCT 

m m & m. *n 

egiemm# 

PCT/J P 9 9/0 6 1 1 1 

HfigffiSlB (B. E. ¥) 

0 2.11.99 

mftB < b . e. m 

0 4.11.98 

ffiKA 




flHBCD&SKJl 


■■■ 


B A m ft n ff (I SA/J P) 

®{M#-5§- 100-8915 TELO 3-3592-1308 

B WHT |4#3-f 

# » 

Jr 


§ 


«aPCT/ISA/2 0 2 (1 9 9 8^7^) 






C T 



fF 



ts 



fgfiA B&mmm 







mmimmm 54 ^ 11 ® 

CPCT^I1J5 9. 3 (e) W6 1. 1 (b) «1*, 

HMft'J 6 0 1 ( a ) ] 



ffi£B (B. M. 

0 9. 11. 9 9 

C2-006PCT 

m m & ia m 

PCT/J P9 9/0 6 1 1 1 

(b. n . m 

02 . 11 . 99 

m%iB (B. E. *£) 

0 4. 11. 98 

fflJUA 



%MTkxl3bT% 1 

mm$>z>w.9k 




0 * H <lf ft If (IPEA/JP) 

SP^#-t 100-8915 TEL 03-3592-1308 
B^Bim^lP^Eg|2®/)'®=T S4S3# 

# fF 

If 

ik 



iSPCT/IPEA/402 (1998$?^) 












m fF is t> fk m 


8ft A (I 


/sSr ^Z 


WSAftSA 


JsJJj 




fc-os 

T 300-0847 


3?ttcm±?firfi®Hr 1-1-1 
Slfco < t£ tr /w 6 ffi ffiz kBES 


ffiSAXJittSA 

©SUSfE - ^ 


C 2 — 0 0 6 PCT 


PCT/J P 9 9/0 6 1 1 1 


WHA (Zc&XIi&m 


3&j£0 

(B.£.<¥) 


( 0 . j| . ip) 02. 11. 99 


PCT 




mmifmmm 57 ^) 

(PCTjfiflU71. 1] 

05.09.00 

ggfciSSn 


®5teB 

(0.^.¥) 0 4. 11. 9 8 


^5^=^M=dL «=F> IS ^*9T33eJ5»f 


1. B&^BMFaSS&Mli, rwHEgttJStcigu-CHBS 

tsr. msA^is^q-rs 




■Rxmmwmtfft&ziiTi'zm-s-iz ^tib cd^l& 




3. jllRtTrrt^^JiflSfcofcfc #»4 X 

Sr*®S^m-s§tt-r2>. 


B^?£&1ittB& z HMF3iE*ai& (ftm«A«rlS><) <0%m<0 IfflgREfcSrmSU -Frix 


4 . SE ;t£ 

tti^AW^ #11tRSm£#Ug5fc0a>b3 0££ll*llC ('g-^^ioTtttotjgO (SJfCfcWtltti&TJ'Brt 

') 4:U*»ttUf*e>*V' (PCT39^ (1) ) OtUSiP C T/ I B/ 3 0 1 1 1 
£*bfc£Sr#fia) „ 

-fcroSHfcSrM:, 

RffcbfcV'. 

wOSSiRXSrmfcU S^-r-531«'f/r^ia;S2lf ; J"f-503»itU®Aro»fi£TfeS„ 
51^'t/f^igffl-rs^FflS.O'il#<7)PHatcoV'-CH. PCTttJ®A«7>^5l#^n^^#M-r5C to 


0^B#fPfi= (IPEA/JP) 
100-8915 

4#3^- 


# fF /t * f 


03-3581-1101 


4 B 8 9 3 1 


3 4 4 8 


iitPCT/IPEA/4 1 6 (1 9 9 2^7^) 


Sr #18) 




rts vicMxn ifttMtu 

I I' I- AX 1 il 

* 

\ 




6 Ki' <• L 




i n t 


o< gp i4j 


Iv 7 \ I 


k 



pR 






Mi® Art. ^</>UIWm«#4‘»»»A*»C«'> - Cfill!lif’|B*«^i»«ii: «iv« - * «rtt$fc ^ jj \ 

t/:L, 54» o £&fe < . 


[g B»? ® Iff ift IS fl 8 4 > ft JS 


rm ^ i)\\\ rnv tii-^+rsu 


2tfifc©<E>5J$cOR 



3I%- I -Mttl 


li\MARMt®AWmid% C2 — 00 6PCT 


UlESilU 


■I 


SKUMIttU (R. #■ W 


tf&ri M. ¥) 

0 4. 11. 9 8 


ft 151X1 £ ft: 


Jib 'j7'»7 7^ »J — b U >7Dr7— If 


II +IW /:l:iwua>^ 


{££ (ft#:) }&tJ'foX%x : fif * 45 tf4»WAr ; #X .* <£> T4$ /•*-#/£* # t>$£&) 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
t 300-4101 1 5 3 ^RJlk 2 

153-2, Nagai, Niihari-mura, Niihari-gun 
IBARAKI 300-4101 JAPAN 


«K*& 




JnAHUslSe : 


un fa*)-. 0-^11 JAPAN |*« <m*> ■■ 0 JAPAN 


m =r-m 

SEN00 Chiaki 

1=300-4101 1 5 3#U!i2 

<l'^> W&'Wt'ftiWi 

c/o CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
iM-5> Narai Niihari-mura. Niihari-gun, IBARAKI 300-4101 


mm (@%) : 


n^ii japan 


im (W%) : 


F]*H JAPAN 


ft (4, ft;) & tffoX % : (& - % cO/tfffz&& ; t£Ali £it<Z>sz£& £&& £& : *> OWS t &&) 

«MH:i mm-? 

NUMATA Mariko 

=F300-4101 PI 1 5 3 #U!i 2 

MufckM: ' I <AA W7-W'M\\H 

c/o CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 

153-2, Nagai, Niihari-mura, Niihari-gun, IBARAKI 300-4101 JAPAN 


mm mr t ) : 


I i 44‘ijl JAPAN 


(liifr (MX) : 


I ! 4 : I"?I JAPAN 




U^l'CT/ ll'EA/4 0 1 (?ft I Him) (19 9 8 *|'- 7 J! : Mllfc I 9 9 9 *(*- I H ) 





ZCi ill -ll&i i Vi J:AI1 >C i ci: J L- iOj ^ ~ itt i *s> "CT 


i-i^uKttiiitfiit. |y/| (c^.a xi± {^] Jtiis«/j(t«?r tux 

| \/| eCl-iSmgltfcgT-fcoT. lHK 5 ; Hfi*iSci;ov'X vt>z>. 

| | ^■0ffrfclci|!(T;?iVft.«--Cfo6. jtUSSItSl'-TV'fcftaAKIiA : ifii«(ta?fliflip(T:5iVfc. 




; A 


R;* (*#) : (& ■ 4hi»MtcidiS : t£AI*&X<07££t£&#i:!£6i : *jT£ltmC£B%Jiin3£t>t2G) 

1 0 2 9 7 #H± ri* 4Wife SHIMIZU Hatsushi 

1 0 8 7 7 #1± - M HASHIM0T0 Kazunori 

t 300-0847 B#@^M!ir±Mrl5ftflroj 1 — 1 — 1 M$£o < 6 

Kantetsu Tsukuba Bldg.6F, 1-1-1, Oroshi-machi, Tsuchiura-shi, 

I BARAK I 300-0847 JAPAN 




0298-41-2001 


77^‘>i !1SS 1 : 


0298-41-2009 


/RlA*£ffigF3 : 


| | 


I | ±£ttFNlc*N^ii§fciA;i**<r £ H5 &-C& $r B$L Ut v ' 5 


LX/ +1W ®] l^§ ^1— *1" ^ 


1. HiKft All. £#rgii£. 

CZI IHBSa.Vaj|SKU«BS *i£BI £ i“ 6 ^ £ . 

□ flllttl'ffUIHL-C □ - i:. 

| | 4^0DJWS£^A£^l''C*$nfc^IE«r^fi8ti--5 C t . 

□ 

| 4 l 9 jtjxfctfiE (tfsfl Lfc St *!U ft? k&tf) ^rl£fiS 1 1" <5 r t . 

□ ^ifiilClKlLT □ mtf »$<o 

2 . I I IWKAIl, 1 9^fc«Aft5i:l-JE^< M4t«>eiffllcov'XtTofcttlEftrj!RWU. ®t 0 ifi $lifc t*o i: LTflBMrf-* " t frff/SEH' 

3 - cu 1 »*«*»*'= 

(-court* l 9&crjJtUi£fcM'3< Mffl&tifiT L T* '/xb 'Wa'tetO*. L'fV&ttt'Z 3. ) 

* SdAft ; <cif '(fiall. (&H*XI13?L) LTi'/^V ' t £ II. IllttSo^tofgK/HlMiraeiU^tSS^^WIfltein. 2)ta 

IB WIA S * K.ftf2fXI± : f*W*#ificW« S«H ! fi)tDHteiiuII-JiS'iE L) Lfc £ £ 11. C tvbwHTUi^^I&LT^raW&^OflioXIit&fT £ K5, 


laiwT'ffltfFffiftrtT 9 ...cp..?j5J?i& x *> 0 ' 

El 

[ | Lfc«uKAw£is-cfoa. 

| 1 1 y w. r- ft -# ft ^ 1 1 n-j o > /■ *>> i:.CtiiiiA. *fl &■ a w # is *c *i - 5 . 


X/ ll&J i ui 


ishsaii. 1. c^iiJiUid ( 131 b . etumiMAii j:o*cfiii 5 itr^^ . A‘ 0 ^*>ta^j*r-j?(iiueiii<-j 4 i^n-ci'*iy) 



-/-■ l. anMAH&^ia^awfr^ML/^vx : 


\XixK. I* C V / I I* l£ A/ 4 0 1 (5* 2 flltlU (1 9 O 8 *|- 7 J1 : i'fKfi 1 9 9 U «f- I fl J 



7^1 






(i 


ZCi v i tittl i K< +I&J 


- ri6'C«£!(uRai-ii. wu-w&wum-- . 


I . EEaiUlSfiWlSKJC 

8. 3 4 &<»mii!Ul£^<Miii:® 


a - 


4. « 


w^stSAiissifef^T!* 


5. SW i 

fi. -tiOfth (£m££AffitVjlc£#-f&) 



lall K« ^f- <iifl 

mp 3SH3& I*t1 ffii ^ 



* s a 

(k 

1 

□ 

□ 

tt 

□ 

□ 


□ 

□ 

tt 

□ 

□ 

4* 

□ 

□ 

4fc 

□ 

□ 


. QZl 

f\7~| gjj'j'f 

| V | SgS^fi5JgJwn^^<Ot6ii«r&E«Hi*5af®i 

* o m wroge* wm $ rnt $f£4fc 


3- □ 

«■ □ &.&wv <££) izm+z&mn 
s. I I x? Kxi^r s. /&un& 

6 . * cofth &Afctfjfc£&TZ) 


vii 4(fci tu 4*P f=P 


^m^ns &£&l. 


#ai± ?i7i< *iig 



#Efi± 





■/*. * 


[S3 I5£5 -=!F- <n7l W 43££ (^J HG S^. 4(W 


1. |j3K5Y'tfiiFMlcgfljklJ^^BP^S4fi^W 


2. JflU'J 6 0. i(b) toyi^UJ; 61SBS H<o3nni£0>I) M 


3 . j^J tffcBA'b I 9>1 fcifciU £Ar«4, 5 cotf 0 UltfcXIii b/£V I I lUBIAI^aai tfc, 


4 * I ! mm « o. sicx oi!tU3»ii»y>f>Hrir'5tf5tnA‘b i 9 


r, | | fff&riA>c» 1 ii JJ €rtf:@i£'/MyRl f*(fi*ffWi-*kfi«^ft I TC^6AiimW8 2 I' J; 0 &y><bii6, 


I ail 1^ U 1 %)$ )"} t en -HW 


Witt 


(H^l'CT/ I I* U A / 4 0 I (tttftHHlt) (1 9 9 8^7 J1 : PfKK 1 9 9 9*1* * fl) 






PCT 


(Mi 

( P C T 3 6 3k&Tf P C TS1U70] 


REC'D 1 2 SEP 
WIPO 



PCT 


WBAXliftSA 

C2-006PCT 


(«SPCT/ 

I PEA/4 16) Sr #St5wt„ 


PCT/ J P 9 9/0 6 1 1 1 


BBfflBB 
(B. £.¥) 


0 2. 11. 9 9 


*5feB 

( b . n . ¥) 


0 4. 11. 9 8 


(I PC) Int.Cl’ C12N9/64, C12N15/57, C12N5/10, C12P 21/02, COIN 33/573, 

C07K 16/40, C12P21/08, C12Q 1/37 //(C12P21/02, C12R1:91) 


WBA 


«=}=* 


1. (PCT36^) 






□ CLOHB^fil#3£$8^lcli, r Of^Oiai ZtitzRV/Xtt 

SE^iaicitL-CUfcfTjESr-g-tfKiisffl*, 

( P C T&SIJ70. le&t/P C THJgiMIlJB 6 0 7 -S§-#JS) 


Jfcwrt’gSr-^Sr. 

I [x] 

n □ &9m 


IV [] ftPjjtDMp .— ttroASn 

V |X] PCT 3 5&(2)lc&;£^5£9&tt, ilifcttXIiS 

vi |)3 S>5a©?lfflS:it 

vn □ sisttiso^d 

Vi □ B&mjgKtt-fSlc.E 




BB5I^<SS£tf>|»;ft#Sr§3 L/c B 

0 2. 11. 9 9 


B85 J Hi#£ia-&«rmifc Lfc B 

2 5. 0 7. 0 0 


£f*&U!fc-C5fc 

B^B^fF/f ( I PEA/J P) 
100-8915 

4#3# 


^Sf/r^SE-g 1 tftl!B<Dife5«SM) 


li S * 



4 B 8 9 3 1 


03-3581-1 101 3 4 4 8 


ISPCT/I PEA/409 (^i&) (1 9 98¥7fl) 












PCT/ J P 9 9/0 6 1 1 1 



1. (ifc® 6 4k ( P C T 1 4 &) ©Si5£l::g<J < ifr^c 

P C T&BJ70. 16, 70. 17) 


|x] fcb®f$©B&m®ssi 


Q K*a* 

m 

.# % ♦ 


93*0# 

m 

. • % * 
'-^x 

93*0# 

m 


□ ®^©ffiS 

m 

9s 

it*©®® 

m 

9s 

§8j£©S60 

m 

9s 

ft*©3S0 

m 

9s 

□ 0® 

m 


0® 

m 

'Z — //0 

ID® 

m 

-<-'//0 

n 93*0#©I2?iJ^©Sl5# ® 

. • % ♦ 
'^ v 

93*0#©12?>J*wSB# fH 

. o •* * 

^ — v\ 

93 * 0 #© sb^j*©®# ® 

. • H ♦ 

^ — y, 


@BmS# 3 tE<oflt 3 R# k £ixfc t>© 

tt©Sffifc 4 Ucgtt}$;h,fct>© 

fflS^KJSttiSi-vfcfc© 

PCT1 9&©&)£t;:S'3#}ftjE;*;lxfc'(>© 
BURiHWS ©H*f t £ *tfc fc © 

tt©#f® t £*ufc t © 


0® m ^-iS/rn. ' tt©$ffii:#fc:gffl;SiT,fc'b© 

] m ffisn^-stttisttfcfc© 

®*b#©bbs *©$b# m 

±12©ffl®®!g©Wl§l4, T12K:^-t*i§'&£l&< «*», ;i©HSWJg©W®T?;fc5o 
±12 ©*®ra, TIBrogfg-efos ®-cfc5. 

□ @&®a©:fc*K«ffl£;h,fcPCT&glJ 23 . l(b)KV'? 0 gR:a:©W® 

□ PCT&IU 48 . 3 (b)lcv' 5 B&-&MOWI§ 

□ SB5-?HiI®3K©7i:«>fc«ffl Zixlz P C T&IIJ55. 2$fc(455. 3ICV' b SIR:*©*® 

r©BSW®l4> 5t^u^KXI±T$yKEyiJSr*A/-C*s9, &©E*J£lca<5#B®^ffi®aE«*«:?Tofc. 

[1 r©BSttl®t*l-litli$ixfc7u=3f'>'//U7 J ^^/lcJ:5gE?U* 

□ C©H®^fiMME (ifclipSE) mmz.mtX£thtc7 x?lz£z>mw$c 

□ W®&lclidaLfc*®l;:£5iB^J*asW®i$K:i3(tSB[gtiJ®©®^©&®£«*.3^£^$fcV'g©Ka£ 

® 0 fi t±i 3& 5 $5 O 

Q Sffifc J: SIBJFiJ^l^iE^ LfcgH?iJ t 7 * 9 3E?U*I;ii2«liL?cE^JtfSB-^fc£> g 1 ©^ 

®©®W3J J fc-3fc„ 


4. SiEKi^U, Tfe©#®asgiJBfc$*v*:„ 

□ ®*0S MS 

□ §t 5 fc©ffi 0 m 

□ mm ®h©m 


® % ♦ 

^ 


--//® 


5. □ C©SKmi«3£$a^tt:, *§3a®I£^LfcJ: 5K, ®(E;JSffl®iiS»c*itt3M^©®H&8;tT3ft.;fc. *>©£»«>?> 
iv-5©T. ^©SjEjJSStv/i^ofctrot LTffrSL*:,, (PCT8Lflij70.2(c) C©®ESr*tfHL.#^.ffl«t(4± 
12 1 . K:» 3 tt*S®©®l;i%JfcU*ttntffc ?>i\ ) 


kSPCT/1 PE A/ 4 0 9 (II 


( 1 9 98f 7 £) 







PCT/ J P 9 9/0 6 1 1 1 


V. SrSite. 2& ( P C T 3 5 & (2) ) I 

IfciftS.U'l&W 


1. j!J¥ 


fr&tt (N) 


il#tt (I S) 


mm±<omm < i a) 


2 . 9! ( P C T&1IJ70. 7) 

Cffjfc*! 1 2 (C.OV'T> 

<3l/8:fc:£fc> 

1. The Journal of Biological Chemistry, Vol. 272, No. 24, (1997), 
g. 15434-15441, Jiuyu Sun et al. , 

“A new family of 10 murine ovalbumin serpins includes two 
homologs of proteinase inhibitor 8 and two homologs of the 
gransyme B inhibitor (proteinase inhibitor 9)” . 

iMl ffjfcTR 1 (bVzfi/y 

7r';u-tyy/nf7“f) tyy/nfr-f 

W-r Z yoMXfotitf&'S $> 5o 

tmzmi siffizscgmsm 

<d±v yynrr- i x$>z>tm#> 

«5o 

<W^3gl-ll, 13 — 15 JcoV'T > 

1-11, 13-15 

^ £ tC «fc <9 , 



iSPCT/I PEA/40 9 (iVI) (1 99 8¥7|) 




PCT/J P 9 9/0 6 1 1 1 


( P C TM1U70. 10) 


PCT/DK98/00510 

Cpx] 


( B ■ M. ¥) 

03. 06. 99 


WEB 

(B. M. ¥) 

20. 1. 98 


®Jfc B 

(B. M. m 

20. 11.97 

03. 12. 97 


<ff3fc3®3, 5-7l£oV'T> 

< s 8f^i^7tf4 2iatt©®e«© ras^^Kj t \*x7'$ymk&i£ti< e> 

V'j&\ »^^KOW-r5«IB<0^«PW:flTe>*$^TVv*V' 0 bfc^oT, 
Jl3f2^£> rgp^^Kj {coV'-Ctt. &ifORlJL&2&&<Dmm&<DU&’elb'0 

I . k. k _ K ■ a ■ at* to ■ m A - #. mm a. m klaf ■"* m M*f k ^ m K to W“ _a > ^ 




7';/ 




fef4 2|B«J<D®efl3&sWi - 5«l6S:^rb*V't)©$^.t>‘g‘*ix5 
b<7)tm#>z> o 

U5tf, -bia5feKW*B#(PCT/DK98/00510)tctt % 

( 1 ) sb?ij#- 5 §- 2 \z.mWL<DT % / &£?ij £ teMmtz 9 m<DT $ / mss^— §t 

(2) IE^iJ#-f§- 4 , 6, 1 1 4®<7>r 5^1 

SB?|J25— it 

( 3 ) iB^iJ#-^ 8 fciattror 5 / fife£?U 5 1510OT $ / it 

t57 5 /g£@EJiJ2:Wi“ ; 5M6W • KjftJgagES jxTV'So 


2. (PCTS1U70.9) 




EBfc. X B # 

(B. M. m 


z X 2> LTV'5 

#®<£>Btt (B. M. ¥) 



«5tPCT/I PEA/4 0 9 (^Vlffl) (1 9 9 8*F7£) 






PCT/J P 9 9/0 6 1 1 1 




m v i moms 

^lXte21E^tf>M&«tf> ; ^rt‘S^6i:fi^&So L*>L&2S£>, Jtj£Lfc,£: 5 lc, 

3 tc $ £ t> fa £> ft £ ftT V ' ft V ' r £ <b . 

ftmwMWK iE^^±s2Me® • '<:7 p ^ ra. 3 be^<e>3£k t m—bm$> 

S„ 


SSPCT/l PEA/40 9 (*®3E«E) (1 998¥7^> 





# WF ® t> fk m 


PCT 


-0 


WIPO 


1 2 SEP 2000 

PCT 




(mm i 2 mmnm$mM3k) 

[PCT 3 6 3kAXf P C T#LIij70} 


tHBAXliftSA 
<OW£f&-% WA Z 9 9 1 6 

^•«®#gg#l-oV'-Cli. B8£^fil#3E$fl#©)£tfii*p CBIitPCT/ 

I PEA/4 16) i:&f&-rz>zbo 

B&t UBS# 

B^UjlB 

«$fcB 

PCT/ J P 9 9/0 6 1 3 6 

(B. J3.¥) 0 4 - 1 1 • 99 

(B.J3.^) 0 4. 11. 9 8 

BBS^ff^Mg ( I P C) 1 n t . Cl 7 

C08L9/02, C 0 8 L 2 7/0 6 

- 

fflBA (fcfeXIi^ffc) 




1. (PCT 3 6^) ©SUgl^V'&ft-rs. 

2. ;:<£>BB£ J Hi®56&£fi, 3 v?*»e>*5. 

n otOiESnt, r<of8S<D$aii S;h<fc.&t*/XliCWBB5^fB# 

( P C T&1IJ70. 16&U<P C T^lfciiWMljai 6 0 7 ##fig) 

COpftMSSIli. dfeSB’C -^•CfeS„ 

I (x) BgS^d«*^roSfig 
n Q &$fc«| 
m □ SrSItt, 

IV Q 

WXSfc&U'tftlp! 

vi □ fcssfc^ifflutg* 

vn □ BBSttlBo^fii 

vu □ sEUttsi-shrst:.!. 


S^Hg§m<Dff3ji®&£a Lfc B 
2 6. 11. 9 9 

gB^fSSSfS^fcffrsfc Ltt B 
2 9. 0 8. 0 0 

*6ffcRU t fc-C& 

B*B4#ff/T ( I PEA/J P) 
SSf!## 100-8915 
ms:® =f ft BB K® i 5 HHT a 4 s 3 # 

WW?*** («®®S>S®M) 4J 9 16 7 

ISO &» 

03-3581-1101 rti® 3 4 9 5 


SSPCT/IPEA/4 0 9 (g») (1 9 9 8¥7fl) 





\ 

1 


PI 


PCT/J P 9 9/0 6 1 3 6 




l. w<oSg^#S«®l±TIHOUJgSSPS^V'-c^$ixfc 0 (ffii 6 ^ ( P C T l 4 *) offi£l:l-i < A-&I: 

rWS^fj tU *#8®©PI4&ttL*v\, 

P C T&IIJ 70 . 16 , 70 . 17 ) 


0 




□ 


ss 

o ■% ^ 

^ 

W®BtP©tH£*T#:'t>© 

91*0# 

& 

• % ♦ 
v\ 

BBrntsaEwit## t*pjim$nfcfc<o 


91*8# 

m 


ft-©#® t # Piitb £ tbfc t> © 

□ 

ft#©©® 

m 

Jg. 

WB^Fp®W$4x7tt© 

it#©©® 

m 

m. 

PCTl 9&©Slj£Pg<5#*t:iE$i'b*:'b© 


§t#©©® 

m 


SB^fSSSE©®## t ffcPUHi £ ixfc t> © 


it#©©® 

m 


fr©#l B t #P16ttl Stt*: t © 

□ 

@i 

m 

'Z/B, 

w®^pnta$^fct<o 

il 

m 

'Z—v/m. 

@BS3N§#aE©it## t *P«m £ lift t> © 


@1 

m 


tt©#® k #PHffl $ titL i> © 

□ 


_ O S ♦ 

V, 

Wgl$P«fcb&*t*:’b© 


V', 

BBS^fB##©®## * #PJiW 3 tifc \> © 



_ 0 H * 

V\ 

tt©#® t *pgffi 34b*: t © 


2 . ±SE<DtiJJg®)gOWf§li> TS 2 P^ 1 -*t-a-«rl&<<i;K w£>B^BbJgOWg§-efc 5 «, 

±12©#IS»4, TfEWgfi-CfcS STfc5. 

□ S&HH3£®*:*PtlttS $ tifa P C TSUIJ23. 1 (b) PV' 5 fsf?:fcro-iri§ 

□ PCTMIiJ48.3(b)PV'3SBS2:0ll£>WI§ 

□ C T#lliJ55. 2£fcl455. 3PV' ?$31R:S:e>Kf§ 

3. w<Z>BgmjJg(4, ^^v^-f L KX(4T5/®?E?iJSr-&A/-C43'). ofc„ 

□ C<DSB 5 W®p-&^ix 5 SEP 4 - 5 BS 5 im 

□ - ro BES £ 4b*: 7 u =*- *s-7Asf -c ^ if P 4 S iH?iJ3t 

□ wjs&p, roBBrnsME (sfcttuas) 8 inp»m$*i/c§ffip«fc*B 2 ?iJ 3 c 

□ ffl«&P, rcoBETHS^aE (£fcl4!®S) 

□ WJS^P*imLfc#SPJ:- 5 E?im^tt 5 ®^P*sit 5 BSgtll®»B^©©HSri©x. 2 .^S:-&i> 5 cV'g«>K 5 i 
SwJitbdSfoofc 

□ SffiPJ:-5iB5imPiE«UfcSB?iJi7U-^'>/^7 i W^^P4'5K^J*PI5®UPE?iJ)i5B— cfe^i-wKiiE 
« 0 >iifcB; 6 Sfcofc. o 

4. ffiiEPJ;?, TlC^JS^B'JI&Six*:., 

□ ^a«s m *<—*? 

□ f»^<o*SH m m 

Q BBS 0 t 5 £>^ 

5. □ w©B8S^<i#3£^tt, M3EtiBP^L*:J:3P, tt:EastajgB#P:fcl4;5M^W©0£8£T$;h,*:k<D£iB«>f> 

4bStf>t\ ^fOffiE&Zixttii'oltbob L-T^Ufc. ( P C T MMU70. 2 (c) 

121 . P 4 si+ 5 ^j®rros^P%i 8 :L*itti.rf<c?>-r, *««P»E(+i- 5 . ) 


SSPCT/IPEA /4 09 (Hi) (1 9 9 8 ¥ 7 fl) 






PCT/JP9 9/06 1 36 


v. SrSitt* 2 3k (pct 3 5&(2)) »c3t»-5^, Zix&mttrt - 5 

XjftXVSiW 


SrSlte (N) 


l-io *r 

§s^w«H ■ . at 


s (i s> 


§s*<Di £0 *r 

1-10 *s 


mm-tomm ( i a> 


1-10 *r 


2 . ( P C T &IIJ70. 7) 


( 1 ) » 3 ft 3 ® 1-10 {dOV'T 


V'o 

Xfik 1 Xte 4 \z.UWL<nU$Ltfa(D'^WM t It, Xfift 2 Xte 3 

Xtik 1 KL&MKDW&VIKD— b V /l^-kXtelStiU (-IE^(D=f 

t tt, 3 KisEii©— b v 

So 


IE 


Xffll : J P, 02-215851, A (HlfM 
2 8. 8 B . 1990 (2 8. 08. 9 0) 

m3MtE.±mmm^msn. i3i£±iii4Mi8tr, 

$ 3 8 ft~n 1 5 ft 

77 5 y — jfcb 

301*2 : J P, 63-256680, A (Sffl^ctt^fi) 

24. 10J3. 1 9 8 8 (2 4. 1 0. 8 8) 

«Ffm3ft<o«£ifl, 1 2 Tii i 6ft~^i 7 ft, m 3 MtE.±mfs 3 ft~m 5 n 

77 ^ 1 ) — 7 ^ L 

lSC^3 : US, 5362787, A (The Goodyear Tire & Rubber Company) 

8. 1 IB. 1994 (0 8. 11. 94) 

S& 6 fluff! 4 4 fr~ff=7 5 8 fr 

& JP, 07-196849, A x M5H^8«H01 0fr~^2 

4ft 

& AU, 9 4 7 8 8 2 3, A & CA, 2 1 1 8 6 5 2, A 
& EP, 6 6 9 3 7 0, A 1 & BR, 94044 3 2, A 

;$t$fc4 : JP, 61-188440, A ( 8 &&&*&&&&#) 

2 2.8^.1 9 8 6 (2 2.0 8.8 6) 

77 ?!I^L 


SSPCT/IPEA/409 (IV1) (1 998¥7^) 



PCT/JP99/061 1 1 




T COOPERATION TREAT 




From the INTERNATIONAL BUREAU 


PCT 


INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61 .3) 


Date of mailing (day/month/year) 

11 May 2000(11.05.00) 


To: 


SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building 
6th floor 

1-1-1, Oroshi-machi 
Tsuchiura-shi 
Ibaraki 300-0847 
JAPON 
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pA (’ENT 


Applicant's or agent's file reference 

C2-006PCT 

IMPORTANT INFORMATION 

International application No. 

PCT/JP99/061 1 1 

International filing date (day/month/year) 

02 November 1999 (02.11.99) 

Priority date (day/month/year) 

04 November 1998 (04.11.98) 

Applicant 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. et al 


1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SL,SZ/TZ,UG,ZW 

EP rAT^E^H^DE^K.ES^^FR^B.GRJEJTXaMaNUPT^E 

National lAU^G^R^CN^DEJUJP^KR^M^M^NO^NZ^URO^aS^S^US 


2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ3Y,KG,KZ,MD,RU/TJ,TM 
OA :BF,BJ,CF,CG,C\,CM,GA,GN,GW,MLNn,ME,SN,TD,TG 

National iAE^AM^AZ^A^B^BY^H^R^U^DK^DM^E^S^^GB.GD^^G^GM, 
HR / HU / ID,IN / IS # KE / KG / KZ # LC / LK / LR,LS,LT,LU,LV,MD,MG,MK / MW / MX / PT / SD / SG,SI / 

sutj^tm.tr^tz^ua^g^^vn^u^zw 


3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant’s Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 


The International Bureau f W1PO 

Authorized officer: 



34, chemin des Colombettes 

J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 

Telephone No. (41-22) 338.83.38 


Form PCT/1B/332 (September 1997) 


3262071 
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From the INTERNATIONAL BUREAU 


PCT 


NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


Date of mailing (day/month/year) 

11 May 2000 (11.05.00) 


SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building 
6th floor 



Applicant's or agent's file reference 

C2-006PCT 

IMPORTANT NOTICE 

International application No. 

PCT/JP99/061 1 1 

International filing date (day/month/year) 

02 November 1999 (02.11.99) 

Priority date (day/month/year) 

04 November 1998 (04.11.98) 

Applicant 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. etal 


1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 


AU,CN,JP,KR,MA,US 


In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 


2. The following designated Offices have waived the requirement for such a communication at this time: 

ae / al,am,ap / at / az,ba,bb,bg / br / by,ca / ch / cr / cu,cz,de,dk,dm,ea,ee / ep,es,fi / gb,gd / ge / 

GH / GM / HR / HU,ID / IL / IN / IS / KE / KG,KZ / LC / LK / LR / LS / LT / LU / LV / MD,MG / MK / MN / MW / MX,NO / NZ,OA / 

PL / PT / RO,RU,SD / SE / SG,SI # SK / SLTJ / TM,TR / TT f TZ / UA,UG,UZ,VN / YU,ZA f ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a~bis)). 


3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
1 1 May 2000 (1 1.05.00) under No. WO 00/26352 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 


The Intemati nal Bureau of WIPO 

Authorized officer 



34, chemin des Colombettes 

J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 

Telephone No. (41-22) 338.83.38 


Form PCT/IB/308 (July 1996) 


3262071 
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PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 


Applicant’s or agent’s file reference 

C2-006PCT 


International application No. 

PCT/JP99/06 1 1 1 


rnD clIDTUrD A rrmM SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/416) 


International filing date ( day/month/year ) Priority date (i day /month/year ) 

02 November 1 999 (02. 1 1 .99) 04 November 1 998 (04. 1 1 .98) 


International Patent Classification (IPC) or national classification and IPC 

C12N 9/64, 15/57, 5/10, C12P 21/02, G01N 33/573, C07K 16/40, C12P 21/08, C12Q 1/37 // ( C12P 21/02, 
C12R 1:91) 


Applicant 


CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 


1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 


This REPORT consists of a total of 


sheets, including this cover sheet. 


I 1 This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
* — * been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 

Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 


These annexes consist of a total of 


sheets. 


This report contains indications relating to the following items: 

I [XI Basis of the report 

ii □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V [X\ Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

v citations and explanations supporting such statement 

\/i M Certain documents cited 


VII □ Certain defects in the international application 
VIII □ Certain observations on the international application 


Date of submission of the demand 


02 November 1 999 (02. 1 1 .99) 


Date of completion of this report 


25 July 2000 (25.07.2000) 


Name and mailing address of the IPEA/JP 


Authorized officer 


Facsimile No. 


Telephone No. 


Form PCT/I PEA/409 (cover sheet) (July 1998) 











tional application No. 



1. With regard to the elements of the international application:* 
[Xj the international application as originally filed 

□ the description: 

pages 

pages 

pages 

□ the claims: 

pages 

pages 

pages 

pages 

□ the drawings: 
pages 
pages 
pages 

□ the sequence listing part of the description: 

pages 

pages 

pages 


, as originally filed 

, filed with the demand 


, filed with the letter of 


, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 

, filed with the letter of 


, as originally filed 
, filed with the demand 


, filed with the letter of 


, as originally filed 

, filed with the demand 


filed with the letter of 


2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 


□ 


□ 


contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 


.□ The amendments have resulted in the cancellation of: 

the description, pages 

the claims. Nos. 

□ the drawings, sheets/fig 

^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as “ originally filed” and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item / and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tional application No. 


PCT/JP99/061 1 1 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 


Novelty (N) 

Claims 

1-11,13-15 

YES 


Claims 

12 

NO 

Inventive step (IS) 

Claims 

1-11,13-15 

YES 


Claims 

12 

NO 

Industrial applicability (IA) 

Claims 

1-15 

YES 


Claims 


NO 


2. Citations and explanations 

Claim 12 
Cited Document 

1. Jiuyu Sun et al., "A new family of 10 murine ovalbumin serpins includes two homologs of 
proteinase inhibitor 8 and two homologs of the granzyme B inhibitor (proteinase inhibitor 9)," 
The Journal of Biological Chemistry, Vol. 272. No. 24, 1997, pages 15434-15441 

The invention described in claim 12, i.e., the compounds inhibiting activity of the proteins 
(trypsin family serine proteases) described in Claims 1 and 2, may also include substances 
having serine protease activity. 

However, document 1 describes serine protease inhibitors, and these substances are probably 
included in the inventions of this application described in Claim 12. Therefore, this examination 
finds that the invention described in Claim 12 of this application is identical to the serine 
protease inhibitors described in document 1 . 

Claims 1-11 and 13-15 

The inventions described in Claims 1-11 and 13-15 are not described in any of the documents 
cited in the international search report or other relevant documents, and these inventions cannot 
easily be arrived at by persons skilled in the art by combining the descriptions found in those 
documents. 
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Continuation of Box VI 


Claims 3 and 5-7 

The "partial peptide" described in Claim 3 of this application is not clearly defined in the 
Specification, and the number of amino acids constituting a "partial peptide" of the protein 
described in Claims 1 and 2, the function possessed by the partial peptide, and the like are not set 
forth. Therefore, this examination finds that the "partial peptide" as described in Claim 3 may be 
any portion of the protein described in Claims 1 and 2, and in an extreme case, this may even 
include peptides corresponding to only a few of the amino acids in the sequence, but not having 
the function of the protein described in Claims 1 and 2. 

However, in its Specification the previous application listed above (PCT/DK98/005 1 0) describes 
proteins/peptides having an amino acid sequence in which (1) a continuous 9 residue amino acid 
sequence corresponds to the amino acid sequence described in Sequence No. 2, (2) a continuous 
14 residue amino acid sequence corresponds to the amino acid sequences described as Sequence 
Nos. 4, 6, and 10, and (3) a continuous 15 residue amino acid sequence corresponds to the amino 
acid sequence described as Sequence No. 8. 

The functions of the aforementioned proteins and peptides described in the previous application 
differ from those of the proteins described in Claims 1 and 2 of this application. However, as 
stated above, because there is no functional description whatsoever of the partial protein of 
Claim 3 in this application, this examination finds that the invention described in Claim 3 of this 
application is identical to the proteins/peptides set forth in the previous application. 
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